When You Can’t Get a Doctor Quickly, 
These Books May Save a Life! 


Because of the continued shortage of doctors, nurses 
and hospital accommodations, authorities urge all of 


» the books) 
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DIE NEW PEOPLE'S PHYSICIAN’ gives you explici 
guidance in maintaining and improving your health 
proper diets and hygiene; problems of sex and marital re 
lations; child-birth and motherhood; care of children ir 


tive Synand health and sickness; capturing beauty through health. 
and large 


npeentming 208, fe By consulting the quick-reference alphabetical’ index 
a bork, Joa BOTH as hy you will find instant authoritative information about sucl 
nesrems: THIS ONS Ngep The New diseases as rheumatism and related ailments, heart disease 
ey peahet oF 8 high blood pressure, constipation, skin-trouble, sex dis 
. orders, tonsilitis, croup, and over a thousand other 
You get explicit, ILLUSTRATED directions for han 
dling sudden emergencies. When a bone is broken—wher 
someone is badly burned—when a fainting spell occurs— 
when someone has been poisoned—when one of a thou 
sand and one unforeseen accidents occurs in or around th 
home, these books will prove worth their weight in gold 
They will tell you instantly how to dress wounds, the kinc 
of bandages and compresses to apply, the firs 
ment to administer. 
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Written by widely experienced general practitioners and spe 
‘The Mr. M. CM. cialists, this, authoritative health encyclopedia. for the home. i 
rae TenEs aang, utpaned for hs scope, comprehenaiveneny and wp.tovate sce 
selicved laters retalved from ike knowledge and-practice, The eight volifnes are Pas 


2,100 clear and explicit pictures, many in full color, that sl 
received from her books. Ho New People’s Physician.” you just what to do and how to do it. 


MAIL COUPON ON OPPOSITE PAGE FOR FREE MANIKI 


HAT to do in an emergency—when your overburdened doctor can’t 
reach you? When accident or illness strikes suddenly? Wh 
very life of a 


ind explicit answers t 
books are not intended to take the place 
yvill help you decide when you ne de 


ow to Keep Well—How to Handle Emergencies! 


Ready Information on Causes, Symptoms, 
Prevention and Correction of over 1000 


Ailments and Injuries! ‘Man Home Remedies § WM. H. WISE & Co., Inc., Publishers, 
, 50 West 47th Street, New York 19, N.Y. 
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|THE NEW PEOPLE'S PHYSICIAN is @ virtual necessity to #! Ms 

mother safeguarding the health and happiness of the Mes. | 

fo the breadwinner whose fitness is a matter of vital importance; © yi, )———— 

fo the young man and woman planning marriage; to the husbond 

end wife faced with problems affecting Address —__ 


Exomi tet for @ week free—at our 
turn the books or pay for one vol 
aly low price of only $2.98 per volume, plus a few cents 
postage. And the 2 Manikins are yours FREE in any case. Mail 
the FREE-TRIAL coupon today 
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SCIENCE NEWS 


Probing the Upper Air... eT, 
The Weirdest Danger in the World. . 86 


New Microscopic Horizons. 


SCIENCE AT WORK 


How a Sign Is Painted. 
Old-Time Tools Tell History... 
For Fun and Hard Kn0cks...ccsonssonsul2S 
Adsorption Is the Word. 


AVIATION 


Red Light on Stalls... 
“Casing” Clouds for Safer Flying. 
Beechcraft Bonanza (Pin-up). 
How to Live at High Speed See | 
Planes That Never Fly... 


AUTOMOBILES 


INVENTIONS 
Push-button Parking 0.0.0.0. sssssanis § 
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New Ideas from the Inventors... LO 
T'd Like to See Them Makes 
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Printing Color Through a Bull’s-Eye. 


Keeping Print Tongs in Glass Jar. 186 
More Power on Wheels.cssuusuusuuunnn 66 Homemade Film-tank Agitator. 186 
Washing with Sound Waves. sus 74 Storing Cut-Film Hangers 

Telephone that Talks Back... 93 


Steel_by Prescription... 
3,000-Pound Hammer 
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Odd Jobs for Odd Hours. 
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Tall Lire G 


Drilling on a Diameter. 
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Grinding Hexagonal Surfaces... 


HOME PROJECTOR Owners! 


Own these New “Fairytale” 


CASTILE FILMS i. 
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ANOTHER CASTLE “FIRST” IN HOME MOVIES! 

Enjoy your projector more with the greatest collection of “fairytale” cartoon 

home movies ever filmed! Ingenious and enchanting .. . childhood memories 

the youngsters will cherish ... and delightful fun for adults! Wide selection 

--professionally produced for all types of &mm and 16mm projectors. 

Castle Films are the world’s most popular quality home movies, $0, be sure 
buy Castle! Order today. 


[Px 
Sry FREE! Aree 


order form === ORDER FORM =e 
LY ae 


sone _|5]08 sg 8ds979I gr 


30 ROCKEFELLER PLAZA FIELD 8106. uss supe. 
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Versatile Cutting Tool... 
Compass Used as Pattern Wheel. 
Flat Paint on Rediators.... 


HOME MECHANICS & HANDICRAFT 


Craftwork Projects of the Month. 
New Gasoline Stove... 
Turn Wagon Wheels to Profit. 
Whittle It from Soap. " 
Garage Basketball Backboard..... 
Table Stand for Electric Saw..... 
Plastic Jewel Case. 
Signature Lapel Pins. 
Sky Climber ...... 
How to Position Prop Blades 
Home Sweet Home—But Is It Safe?... 
Souvenir Shells Form Table Legs. 
How to Sheathe a Roo... 
Ten Uses for Typewriter Spool 
Model of Pioneer Locomotive (Part I) 
Inspection Scope Has Own Light.. 
Lightning in Your Hand. 
Alcohol Blowpipe.......... 
Combination Steps and Chest 
Centrifuge from Discarded Fan... 
One-Car Garage Is Spread Apart. 
Portable Workshop Lamp........ oven 
“Shove Buggy” Speeds Tractors... 
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Lamp That Talks, 
Copper-Lined Radio Test Room. 
Making Radio Weather-Conscious. 
Raser to the Rescue. 
Safety Circuit for Transformers... 
Induction-Motor Reversing Switch. 
Tree-Fork Pole Supports Wires... 
Midget 80-Meter Transmitter... 
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Modern Living 
Auto Ideas... 
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Keeping the Home Shipshape 
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New Shop Ideas. 
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‘Home Experiments . 
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Editorial Memo ... 
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INVENTORS 


The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 


A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U. S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


Patents Registered Patent Attorneys 


62-K Adams Buil Aarne Baa Db. iS 
Trademarks 


Copyrights 


; 
(Please write or print plainly.) 


Registered Patent Attorneys { 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


62-K Adams Building + Washington 4, D. C. 


IF you're that man, here’s something that will 
interest you. 

Not a magic formula—not a get-rich-quick 
Scheme—butsomethingmoresubstantial, more practical. 

Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn’e it be worth your while to sacrifice some 
of your leisure in favor of interesting home study—over 
a comparatively brief period in your life? Always pro- 
vided that the rewards were good—a salary of $3,000 
to $10,000? 

An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for you? Well, 
don't be too sure. Very possibly they cam be! 

Why not, ke 0 many before you, investigate 
LaSalle’s modern Problem Method of training for an 
accountancy position? 


Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then the more dificult ones. If you 
could do this—and if you could turn to him for advice 
as the problems became comples—soon you'd master 
them all. 

That's the training you follow in principle under the 
LaSalle Problem Method. 


Name. 
Address... 


POSHOM ene — 


LASALLE EXTENSION UNIVERSITY 


A CORRESPONDENCE INSTITUTION 
417 South Dearborn Street, Dept. 1083- Chicago 5, Illinois 


I want to bean accountant. Send me, without cost or obligation, the 48-page book, “Accountancy 
‘The Profession That Pays,” and fall information about your accountancy training program. 


_ You cover accountancy from the basic Principles 
Fight up through Accountancy Svstems and Income Tax 

jure. Then you add C. P. A. Training and pre- 
pare for the C. P, A. examinations. 


__ As you go along, you absorb the principles of Audit~ 
ing, Cost Accounting, Business Law, Statistical Con- 
trol, Organization, Management and Finance. 


‘Your progress is 2 speedy aa you care to make it— 
depending on yout own eager tear andthe ime 
you spend in study. 

Will recognition come? The only answer, as you know, 
is that success doer come to the man who is really 
trained. It's possible your employers will notice your 
Engrovanent in a. ver ew wets oe months’ indesd, 
many LaSalle graduates have paid for their training 
with increased earnings—before they have completed it! 
For accountants, who are trained in organization and 
management, are the exccutives of the future. 


Write For This Free Book 
For your gun good, don't put off investigation of al 
the facts. Write for our free 48-page book, “Accoune 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those Who aren't 
afraid of serious home study. Send us the coupon now. 


Over 2300 Certified G.I. APPROVED 
Public Accountants among 
LaSalle alumni 
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Design for DYING 


THs is not a pretty picture. It shows the 
design of a woman's dress photographed 
on her flesh by the flash of an atomic bomb. 
It was taken from Japanese motion pictures 
made in a first-aid station in Hiroshima, but 
only recently released. 

Why were these pictures withheld from 
the American public for a full year? Are 
we, the people who developed the world’s 
final weapon, being shielded from its horrors? 

Some of us have seen other pictures of 
what radiation does: men without eyes and 
ears, children with shriveled clumps of fin- 
gers that will never be hands. These were 


the survivors: the dead were ugly refuse. 

We Americans should not be spared these 
sights. We need to be aroused in every way 
possible to the brutal truth that there is no 
defense in atomic warfare. Back from Bi- 
kini, Admiral Blandy himself has underlined 
this repeated warning of the scientists. 

Radiation, invisible and insidious, will ul- 
timately account for the unfortunate sur- 
vivors of atomic b Radioactive dust will 
sift into the air-conditioned caves. And no 
cave of thought is deep enough. . 
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Are You In Tune With The Vufinite? 


AS your whole being ever pulsated with a 

mysterious exhilarating rhythm? Have there 
been days when life suddenly and unexpectedly 
seemed especially enjoyable—when all of nature 
and yourself seemed to be swept up in a silent 
symphony of ecstasy? Have you longed to sustain 
such occasional experiences because of the 
self-confidence and peace of mind that they 
instilled within you? 


High above the earth lies the cause of such 
strange phenomena. Within the canopy of space 
great worlds revolve at constant speed. With 
preciseness not conceivable by man, stupendous 
universes retain their relative distances—energies 
unwaveringly oscillate to and fro. Such is Cos- 
mic motion—the orchestration of the infinite. 
If reducible to sound, it would be music Divine! 

"Yet, silent as it is, this music of the spheres, this 
Cosmic Aarmony, prevails throughout all nature. 
The smallest living thing and the largest uni- 
verse, alike, have their particular note in this 
scale of rhythm. 


‘There are ways to attune yourself with these 
Cosmic and natural forces! There are ways in 
which your being may be continuously stimu- 
lated by this harmony of nature, resulting in an 
influx of greater personal power. The Rosicru- 
cians (nota religion) are a world-wide philosoph- 
ical fraternity. Letthem show you in simple words 
how to attune yourself, mentally and physically, 
with the Infinite for the fullness of living. 


Accept This ree Book 
Write today for a free copy of the book, “The 
Mastery of Life.’’ It has been instrumental in 
helping thousands to find themselves. It has 
revealed to many a heretofore unsuspected power. 
Use the coupon below for your copy. 


Scribe O.K.A.. Rosicrucian Onder, AMORC 
San Jove, California, U. 


1 am inured in knowing bow I may atune myzelf with the 
bbarmeny of the uoiverse. Please send me the rv book, "The Mastery 


(of Life.” which explains how I may receive such knowledge, 
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The ROSICRUCIANS, (AMORC) + SAN JOSE * CALIFORNIA, U.S. A. 
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/ will show you how fo start 
@ Radio Service Business 


Full Time or 


without capital 


SAMPLE LESSON FREE 073" 


Do you want a good-pay job in Radio—or your 
own money-making Radio Shop? Mail Coupon for a 
FREE Sample Lesson and my FREE 64-page book, 
“Win Rich Rewards in Radio.” See how N. R. I. gives 
you practical Radio experience at home—building, 
testing, repairing Radios with 6 BIG KITS OF 


PARTS I send! 
Many Beginners Soon Make Good Extra Money 
Spare Time While Learning 

‘The day you enroll I start sending EXTRA MONEY JOB 
SHEETS. You LEARN Radio principles from my easy-to- 
grasp, Illustrated lessons—PRACTICE what you learn with 
parts T send—USE your knowledge to make EXTRA money 
Bxing neighbors’ Radios in spare time while still learning! 
From here it's a short step to your own full-time Radio Shop 
or a good Radio job! 


Future for Trained Men Is Bright 

in Radio, Television, Electronics 

It's probably easier to get started in Radi: 

before because the Radio Repair busineas is booming, 

‘Trained Radio Technicians also find profitable opportuni- 

ties in Police, Aviation, Marine Radio, Broadcasting, Radio 

Manufacturing, Public Address work. Think of even greater 

opportunities as Television and Electronica become available 
to the public! Send for free books now! 


Find Out What N. R. 1. Can Do For You 


Mail Coupon for Sample Lesson and my 64-page book. Read 

about my Course. Read letters from men I trained, 
telling what they are doing. earning. See how quickly, easily 
you can get started. No obligation! Just MAIL COUPON 
NOW in an envelope or paste it on a penny postal, J. & 
SMITH, President, Dept. 6KP3, Notional Radio Institute, Ploneer 
Home Study Radio School, Washington 9, D. C. 


now than ever 


Our 32nd Year of Training Men for Success In Radio 


A TESTED WAY 


LEARN RADIO BY PRACTICING IN SPARE TIME 
with & Big Kits of Radio Parts | Send You! 
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LANGUAGE 
IS POWER 


Forge cheod, win 
ignments, promot 
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through obi 
@ foreign lenguoge. 


PORTUGUESE 
or any of 23 other languages by tho 


LINGUAPHONE METHOD 
‘The World's Most Approved Language Courses 
W's oll talk; natural every-day conversation, In your 
‘own home you can learn to speak any of 29 lan- 


ywophone Ear-Eve 


practical. You HEAR voices of native tea 
speak to you as offen os you want them, never tiring 
«++ you REPEAT what they say, onswer their questions 
IT Vbetore you are actually aware, you are convers- 
ing in a foreign language. 
Learn alone, or have the fo 
in a delightful pastime that poys divi 


Save time, work and money, learn the Lingvaphone 
the Army, Navy, 


Way which has helped thousands i 
Flying, Signal Corps and other ser 
more thon 1 million homestudy students. 
FREE—Get the focts about this 
way to learn languages—send 
Linguaphone Book. 


LINGUAPHONE INSTITUTE 


95 RCA Building, New York 20, New York 


LINGUAPHONE INSTITUTE 
195 RCA Bldg., New York 20, N.Y. 
‘Send me the FREE Linguophone Book. 
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HORS 


How to Select, Care for, 
and Handle Them! 


RE in one fine, big book 
is “everything you want to 

know about Horses”—from pur- 

chasing to prize-winning! 

Out of thirty years’ experience in selecting, riding, 
breaking, training. hunting with, and showing horses, 
Margaret Cabell Self gives you in casy-to-understand 
language the facts, instructions, and professional ad- 
vice that can make owning and caring for your own 
horse the finest hobby of all 

Clear, “complete ‘explanations of how to judge a 
horse: how and where to buy; equipment for groo! 
ing, riding. driving. harnessing, ete.: how to. feed, 
water, bed, groom. shoe, clip, tie; first aid for common 
horse injuries. diseases: causes. control of 19 “vices 
how to ride, drive: teaching children, the Show Ring, 
etc, Complete with helpful glossary, 40 photos and 


drawings. 
SEND NO MONEY. simply write 

and ask for your copy of “Horses: 

‘Their Selection, Care, and Han- 
dling."" Upon delivery, deposit with 
postman only $3 plus actual post- 
age. Unless delighted, return book 
in § days for full refund, Address: 


AL S. BARNES & CO., PUBLISHERS 
Dept. 310, 67 W. 44thSt., New York 18,. ¥. 


..to go to College? 
.- or to enter a Profession? 


eta, Nerina, Die 
‘Osteopathy, 
Gptemetry, Bmbalming, Chirovedy. 


-or get an Office Position? 


Tie, Muppets 
i gublecta it exe. Low tain, aur 


‘Now. Write 


Si 


Many 

‘American School, Dept. -746, Drexel Ave.at 58th St., Chicago37 
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You Cant Be a CHAMP’ 


With a CHUMPS Body! 


Let Me Prove | Can Make You A New Man 
In Only 15 Minutes A Day 


AVE YOU got a weakling body that others can “push around"? Are you 

ashamed to strip for sports or a swim? Then it's about time you GOT. 

MAD—mad at letting other fellows walk off with the prettiest girls, the finest 

Jobs, the best things of life. Mad enough to DO SOMETHING about it—to 
give me just 15 minutes a day 


ALL YOU NEED FOR A 
REALAEMAN BODY 


Then I'll PROVE you can have a body 
you'll be proud of. packed with red-blooded 
vitality! “Dynamic Tension.” That's the 
secret! That's how I changed myself from 
a scrawny ind weakling to the win- 
ner of the title, "World's Most Perfectly 
Developed Man,”* 


Just 15 Minutes A Day 


YOU can have big. broad shoulders 
—a fine, powerful chest—arms, 
bulging with "'smash"—Iegs rip- 
pling with muscular strength— 
stomach ridged with sinewy, 
juscle—and a build you can | 
e proud of! 


Just give me the chance to PROVE that 
“Dynamic Tension” can bulla thie ‘end of 
he mun" body FOR YOU! Just 48 minutes 
each’ day is enough to show amazing re- 
at's more. ex-actually fun 
Dynamic Tension” does the work 


sion" Does It 


tursed ME from a spar. 
‘So if kita 
oie you're a weakling 
0 Rot mad-~and ‘changed 
that bag of ones into a handsome owerseuse 
of'brawn ‘and muscle 


I want to PROVE I can give you a sledge- 

hammer fist; a mighty forearm: add inches’ to 
Dulld a coat of iauscle straight 

stomach, change your spindly 

sd” legs Into vigorous columns of 

and stamina. “My free book shows how 

can get that kind of Teal “he-man” bulla! 


MAIL COUPON FOR FREE BOOK 


MAIL THE COUPON 
FOR MY AR&= BOOK 
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128 East zara Se: now York 10,N.¥. 
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Tre changed. from weaklings Into Atlas  Champlone-—tells 
they have to say. And it tells bow I can Go the same 
Tor YOU—in only 13 minutes a day! So. don't pot it oft 
‘GHARLES ATLAS, Dept. IK, 115 
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Trouble Shooting 
Manual 


Yes, you get sensational new book 
“Starting and Operating a Profit- 
able Electrical or Radio Shop” ab- 
solutely FREE! Tells how tostart 
4 profitable business with little 
money—full or part time. Explains 
from choosing name to record 
keeping. Just offthe press. Ideal 
for ex-servicemen,everyone. This 
‘amazing new book given FREE... 
just for examining the sensational 
new 1946 edition of Coyne’s big 
“Electrical and Radio Trouble 
Shooting Manual” 10 DAYS AT OUR EXPENSE. 


10 DAYS’ FREE TRIAL 


Mail coupon below . . . we will rush your copy of 1946 edi- 
tion of “Trouble Shooting Manual” book on 10days’ free 


, whether you keep thi 

Manual” or return it within 10 days—the new “‘Starting 

and Operating an Electrical or Radio Shop” book is yours 

1p FREE as a gift. OFFER is limited—eo act now 
—MAIL COUPON BELOW AT ONCE. 


F R EE WITH TROUBLE 
SHOOTING MANUAL 

Act now and I'll include—one year Coyne staff technical 

advice by mail on any Electrical or Radio Problems. Also 


FREE one year subscription to Coyne Technical News— 
test facts on Electrical and Radio progress. 


MAIL COUPON FOR FREE BOOK 


'B.W. Cooke, Dir., COYNE ELECTRICAL SCHOOL, Dept.76-R- 


IF IT’S RESULTS YOU WANT—GET ACTION 
QUICKLY WITH THESE PRACTICAL IDEAS 


“For Men Who are Trained in 


AUTO BODY & FENDER WORK 


Meni, Wanzafatra with gn ry, Derbaabnceaat 
ives ReMi ef tow 

to become an auto body mechanic and fender repair man. 
aos er aetna ccna 

Spite tro aind bese 

goed a 

saieglnat ea siSisape ago dct 
Sense eanrrie 
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INVENTORS 


°. T.. Rules of Practice of U. S. Patent 
Office advises—unless the inventor is quali- 
fied to handle such matters—that he employ 
the services of a competent Patent Attorney 
in the preparation of his Patent Applica- 
tion. We are Registered Patent Attorneys 
fully qualified to represent you at the Patent 
Office. Our long and varied experience 
in patent practice, we believe, enables us 


readily to understand inventors’ disclosures. 


to advise what is probably patentable, after 
conducting preliminary patentability inves- 
tigation of prior U. S. patents, and to draw 
your specilications and claims in such man- 


ner as to present clearly the novel features. 


Patent Laws Favor the Inventor 
Who Acts Promptly 
Remember, the details of your invention 


do not have to be 100% perfect before you 
can obtain patent. Unwise inventors often 


devote considerable unnecessary time work- 
ing on unimportant details of their devices. 
This is expensive, hazardous and unneces- 
sary. First step is to have us conduct 
search for the prior U.S, patents and render 
ity. Our Search 
Report is very valuable to you in that it 


a report as to its patental 


clears up the course you should take in re- 
gard to your invention. If our Report is 
favorable, this report of the patentability 
of your device shows that your chances 


of patent protection are in your favor. 


Have Patent Protection First 


Unless you safeguard your invention by 
obtaining a patent, thereby securing a 
monopoly on same, it may become “public 
property,” free to be made, used and sold by 
anyone, or it may be patented by some other 


person. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
142-W Victor Building, Washington 1, D. C. 


a 
° | MeMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 

COPYRIGHTS ' 142.W Victor Building, Washingvon 1, D.C. 4 
1 Send me further particulars on how to protect my invention and 

PATENTS 1 “Invention Record” form ui ence. L-undarsand that this requeat | 

does not oblignte me. 1 

TRADE MARKS ! aad i 

4 Name. 
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PYROIL 
PROTECTION 


FOR 


YOUR CAR IS EASY 
and INEXPENSIVE 


© Removes sludge and 
carbon formation 


© Assures lubrication of 
cylinder walls 


© Reduces fric- 
tional wear 


© Makes start- 
ing easier, re- 
duces battery 
drain 


170 Main si Wisconsin 


I want my car run properly. Please tell 
me more about Pyroll and How It can accomplish this 
for me, 


ci 


Jerry, the talking dog, is 
entertaining hospitalized 
veterans, by courtesy of the 
PYROIL Company. Picture 
of Jerry, sent on request. 
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= LETTERS 


How Old Is the Dial Phone? 


Sir: 

On page 103 of your August issue... an 
article states that the dial telephone is only 
35 years old. I saw them over 40 years ago 
in Grand Rapids. They were not so compact 
as the phones of today, but they were dial 


phones. 
L. R. Conv 


Grand Rapids, Mich. 


The idea behind the dial phone is almost 
as old as the telephone itself, ‘and an auto- 
matic switchboard actually used in In- 
diana as early as 18: When PSM said there 
were no dial phones 35 years ago, it was 
thinking of regular service rather than iso- 
lated experiments. The first complete panel- 
dial central office in the Bell Telephone Sys- 
tem was put in service at Omaha in De- 
cember 1921. 


An Unger to the Rescue! 


Sir: 

In a recent issue I noticed a letter from 
an L. Unger, Batav He 
evidently y laps, 
and seeing that he is such an ardent reader 


| of Popular Science Monthly 1 have rounded 


up all issues of the years 1942, 1943, 1944, 
and 1945 (which he prevented from 
seeing), and want to ship them to him. . . 

Cuarces F, Uncen 


Sacramento, Calif. 


To generous Reader Unger of Sacramento, 
PSM promptly dispatched the street address 
of his bereft namesake on the other side of 
the world. 


Non-Northern Lights 


Sir: 

I recently witnessed a display of aurora 
borealis, unusual to me in that the focal 
point of all streamers was directly overhead, 
++. I would like to know if there are other 


EADIO TESTING AND SERVICING — Students tearn~ 
‘locate troubles with modera Fadio analyzers, 


one that 
offers STEADY WORK 
with a REAL FUTURE 


B's eh a fra gb 
Behan ets Dre rg rt oho 


ELECTRONIC CIRCUIT TESTING — Instructor show- dtitdons change; If you are nota trained man youn 
Ing students use of large Cathode Ray Oscilloscope. {to a eld that gers fal sports 
in toord-timnes aod bad times. Fremendon 


‘Suionign in Frequency. Modulation am 
‘Teiovision te predicted Secaune ot Yar 
Sine dace 
fmen, are needed 
Hooded ta the years ahead 


Real Opportunities for the 


RIGHT HERE in the SHOPS of COYNE—in a Few Weeks | Radio Trained Man 
Student Finance Plan ioe cereus 


me hong Co 
PREPARE FOR 
JOBS LIKE THESE 


Frequency Modulation 
lio Manufa on 


Predicted ‘because ct Wi 


We traia you on real Radio, Television 
‘and Sound equipment RIGHT HERE 
IN THE COYNE SHOPS IN 
CHICAGO, Whether or not you have 
had Radio experience you need 
Coyne all-around Radio Electronics 
training. Many of my students had no 
previous experience. Others had expe 
rience in one or two branches but real- 

ized they needed all-around train- 
ing for better jobsand advancement. 


EARN WHILE LEARNING 


If you need part-time work to help pay 
living expenses while at school, we will 
help you get it. Coyne graduates also 
receive Life Membership with Life- 
time Employment Service, free tech- 
nical service and privilese ‘of review 
without additional tuition charge. 


help you 
with facts and pictures a 
iG my’shops. Mall coupon for this Big 
New Book naw! Coupon will 

Tinance most of Your 
factaon how f help you 
While-besfning’- {nlormation on FRE 
EMPLOVMENT SERV- 4 


Public Address Systems, etc. 
mur Own Radio Shop 


MEN WITH PHYSICAL DIs- 
ABILITIES—whether due to war or 
other causes—we also have facilities for 
you. Check coupon for particulars 
if you have a physical disability of 
any nature. 


Cooke: Send me your Big Free 
Radio- Electronica Book and all ‘the fa 

so full deuate of your “Seudent Finance’ 
Dian. () Send spectai G. 1. Bullewn. 
Sead physical disability detail 


W. COOKE, | Founded 1899 NAME... 


COYNE ‘rivrcticcrromes pn. | 


500 So. Paulina Street Dept. 76-4H CHICAGO 12, ILLINOIS } CITY. 


STATE. 
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i] FOR BEGINNERS 


NeW: 


Learn ELECTRIC | 
MOTOR REPAIR! 


Learn Easily, Quickly at 
home for only$5_ 


Every day, more and more 
electric motors are being used 
BOTH in industry and in home 
appliances, The motor repair | 
expert is a valuable man in| 
this Electrical Age! ELEC- 
TRIC MOTOR REPAIR, the 
big new book for only $5, 
1 about this fascinating 
ckly and easily —in 
your spare time, Explains every 
detail of motor trouble diagnos- 
ing, repair and rewinding. 


TRAIN FOR GOOD PAY IN 
AN UNCROWDED FIELD 


om 
leh a 
{ind electronic motor control systems 
SHOWS YOU HOW Qticicreicrence sulden at "end of 
Svery ‘chapter show exactly how to 
EVERY STEP ie specite jobs. “Invaluable for 
OF THE WAY! ther’ beginners who Want. to 


Wor for actual bench use in 
iny repair” shops 

The fed is mot overcrowded! 
en at home 
2g can trala. your: 
seit tor prompt and PROFITABLE serv- 
{ce on practically any motor. Every 


ee ee ‘ 
Sf he eat cemoncirated Visuatir eGR, 
prams. Th a for quick on. 

fhe Tori As 

Bi tS 
mitting BOTH text-and related illustra: 

Ta OE een AE TE 

Behe Rae Len open 

Ate Wench while You on 
Unique 
Dvo-Spiral 

Binding 


“BORROW” IT FOR 5 DAYS 


‘Send coupon now. Practice from 
ELECTRIC MOTOR REPAIR for | 
5 full days. If not more than sat= 
ined. with the book. return it to 
Us. Every cent of your money’ will 
be. ‘cheeffully. refunded—and “no 
Questions asked. What could be 
fairer? "You be the Judi 


coupon for free 
fomovs 


GHIRARDI 
RADIO-ELECTRONIC 
Training Books 


Dept. vs-106, murray Hitt Books, tne, 
{a 252 Madioon Avec, New York 16. M- 
ee ore Peace tevin Me Per rh 


J same 
ne 
Dew oo No. 
POPULAR 
18 science 


records of such displays, as all those I have 
seen heretofore seemed to have their focal 
points in the northern skies. 

Mantis Hawrytow 
Oshkosh, Wis. 


Many examples of the corona aurora, as 
it is called, have been recorded. The focal 
point is generally centered on the magnetic 
zenith, but the earth’s curvature produces 
the illusion that it is directly overhead. 


With Pleasure 


Sir: 

The Department of Marine Engineering 
of the United States Naval Academy is re- 
vising its text on engineering materials and 
processes... . It is desired to include illus- 
trations of the open-hearth furnace and blast 
furnace. I notice sectioned perspective illus- 
trations of these two furnaces framed here at 
Camegie Tech with a Popular Science credit. 

If from this description of the illustrations 
you can find a copy suitable for reproduction 

. I would appreciate having it. 

B, F, Brown 
Lieutenant, USNR 


Pittsburgh, Pa. 


Proud and happy to be of service, PSM 
has sent the pictures to Lieutenant Brown. 


Heaven Forbid! 


Sir: 

When I saw the umbrella that permits 
use of both hands (PSM, June '46, p. 102), 
the first sensation that swept over me was 
that it would go over big as a woman's hat. 

Rocen Drrrman 
Van Nuys, Calif. 


Correction 


Sir: 

We are manufacturers of . . . Lite-A-Lok, 
described in your August edition. However, 
your item said that the Home Products Co. 
was of Chicago rather than Adrian, Michi- 
gan... 


Caniron Henry 
Manager 
Adrian, Mich. 


PSM’s apologies to the Home Products 
Co. and to Chicago’s postmaster. 


ILLUSTRATED 
LOOSE-LEAF LESSONS 


VETERANS! 


Home MOVIES Help You 
Learn FASTER ... EASIER 


m. Motion Pict 


D:FOREST’S Pe 
bac 


TRAINING INC., Chicago, Ill. \ 


Send for FREE BOOK & 
| SUPPLEMENT TODAY! 
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BE A CLERK 
all my life? 
NOT ME!! 


Of course you say you won't. 

But you may be unless you do something 
about it. 

Hoping and wishing won't get you a bet- 
ter job and more money. 

‘You must prepare for that step ahead— 
be ready to make promotion come. 

We have helped thousands of ambitious 
men and women get ahead in the business 
world—perhaps we can help you. 

Atleast you should investigate. It may be 
the turning point in your life to a better job 
and more money. So send the coupon with- 
out delay. Check the field of your choice and 
we'll send you without obligation the re- 
quirements and opportunities in that field. 

G. I. APPROVED. 


LASALLE Extension University 


ACorrespondence Institution 
417 S. Dearborn St., Dept. 1083-R Chicago 5, Il. 
want to know whether you can help me get ahead 
in the field T have checked below. Send me your free 
page booklet and full information about your 
hhome-study training in that held. 

DBusiness Engtish 


Baiective Speakiny 
Stag < 
St 


Address. 


City. 


SPECIALIZED 
TECHNICAL 
TRAINING 


Boning; Electrical Engineering, B.S. Degree, Major in 


ct EAU ee 


5a 


ENGINEERING; ©, 


“iekawr” AUTO REPA 


MANUAI 
Dullt since 


snd $1; then $1 monthly for 4 months, 
Ie'"Bot. satisfied, return’ book. pay nothing. Mo¥é 
‘York 22, N. ¥. 


<Stammerin 
fer selenide crfertion of wang 


MAXIMUM TRAINING IN MINIMUM TIME 


CAL-AEROTECH TRAINING will add dollars your pay check all 
the rst of your life Specalising in AERONAUTICAL ENGINEER 


MORE MONEY FOR YOU. An alumni of over 6000 sve 
‘etal graduates proves our carer training 


VETERANS syeitsscd intcrse 


GRAND CENTRAL AIR TERMINAL 
‘GLENDALE 1, CALIFORNIA 


0 W SPRAYBERRY 
RADIO TRAINING 
GIVES YOU 


8 ic Kits OF RADIO EQUIPMENT 
P* COMPLETE 6 TUBE “1s RECEIVER 
) U LEA 

YOu fy SERVICING 


THROUGH INTENSIVE ae “BENCH” PRACTICE ; 


* + YOU DO EXPERIMENTS, 
CONSTRUCTION, 
TROUBLE-SHOOTING 


HERE'S THE ‘LATEST, SIMPLEST WAY TO 
TRAIN at HOME for a GOOD LIVING 


SEND FOR THESE 
_, FREE BOOKS 


that television te 
teduced in cost as 1 
Gustry gets into its stride, 


Individual instruction Is 

geeessory in "teaching 

fon, Here on ine 
or helps a 3 

Each student must build 

T'tadio sets ‘before he 


THEY BUILT THEIR OWN 


Ms. veteran students are now attending  sistence allowance of $90 monthly by the VA, 
. of N.J. under the generous pro- and those without dependents, $65. Many stu 
visions of the G.L. Bill of Rights, which allows dents hold part-time jobs, thus augmenting 
any approved school of the veteran's choice to their monthly payments. However, you do not 
charge the Veterans Administration up to $500 _ have to be a veteran to be accepted as a student. 
a school year against the educational expenses A considerable number of out-of-state stu- 
of qualified veteran students. Full-time stu- dents attend the school because of its excellent, 
dents, with dependents, are also paid a sub- practical type of radio and television cours 
Student Wolter €. making engineering, checks with so difficult to get anywhere else in the 
$39: jweep Generator. The school world today. Living quarters are ob- 
"wy _ tainable by single students, but married 
students report considerable difficulty 
in finding quarters for their families. 
No high-school diplomas are re- 
quired. Every student must have at 
least a grammar-school education, how- 
ever. And the school requires that a 
student be earnest, sincere and techni. 
cally inclined. Students without proper 
mathematical backgrounds are taught 
the radio and television mathematics 
they need. 
You probably have been wondering 
what N. of means. It stands 
for the New York Technical Institute of 
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‘05 port of their course 
yrams were first broadcast regular 


TELEVISION 


New Jersey, a resident school located in New- 


way or train). The school is located in the heart 
of America’s great radio and electronics indus- 
try. Such leading television, radio and electron- 
ics manufacturers as Western Electric, Du 
Mont, Federal and Edison are nearby. Newark 
also is near Radio Stations WJZ, WEAF, 
WABC and WOR; each a leader in broadcasts 
going on networks all over the country. This 
means that the school offers numerous advan- 
tages, as it is in touch with most recent devel- 
‘opments in radio and television. This 
also means that qualified radio and 
television engineers are available to the 
school for teaching purposes. 


During the war N. of NJ. was 
approved for the training of Signal 
Corps personnel by the Army. When 
the war ended the enrollment increased 
because of the influx of veterans desir- 
ous of getting practical television 
training. At the present time, there are 


A line of RCA 
purposes at N.Y. 


found thot this practical 
tive of very satisfactory 
Ser ond Keep it to use’ in his own home loboratary, 
to. The school is located in the heart of the radio, 
television, electronics industry. 


RECEIVERS! 


120 openings for new students for the several 
classes beginning in October & November 1946. 


The school issues a special Bulletin, Num- 
bered 310, which illustrates and describes its 
facilities and equipment and shows students us- 
ing its varied laboratory equipment. Bulletin 
310 also describes classes that may be attended, 
housing conditions, costs, hours, etc. To get 
complete information write for Bulletin 310 
(for which no charge is made) to the New York 
Technical Institute of New Jersey, 158 Market 
Street, Newark, New Jersey. 


19 receivers used for comporative test 
Nd 
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HOW NOU LAN BUILD A 


MIGHTY BODY 


greatest molder of mer 
five complete book-courses (value $5 each) 


you in the 


1. How YOU Can Build a Mighty ARM! 


Arm Course 


2. How You Can Build 
@ Mighty CHEST! 


mis: 4, How YOU Can Build 
@ Mighty GRIPL 


|. How YOU Can 
Build Mighty LEGS! 


Chance! Get All 5 
Picture Courses for$] 00 


RUSH COUPON NOW 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 


0 Molding aatigner Chest 25¢ 
3 C-U.D. (Bt plus postage.) No orders teas 
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NOW! A Completely New Home- 
Study Course in PHOTOGRAPHY 
my 


explained. 
hobby, and thousands of opportuniti 
@ career. 


12-Month Home-Study Course 

Written and directed by expert photogra- 

phers with years of teaching experience at 

one of America’s leading educational insti- 

tutions, A really THOROUGH education in 

photography, taught in easy steps and sim- 
terms. Write Today. 


MOODY EDUCATIONAL INSTITUTE, Inc. 


208 E. Wisconsin Ave. ® Dept. 10-A6 ® Milwaukee 2, Wis. 


LEA 


CARTOONING 


MONEY- 
MAKING 


14 SPARE Time — 


INVENTORS 


‘The inventor who believes he has 
@ new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 

‘The question as to whether a sub- 
ject matter is patentable can be 
substantially determined by a 
search of the U.S. Patent records. 
Without obligation, write us for 
information as to what steps an 
inventor should take. 


RANDOLPH & BEAVERS 


Registered Patent Attorneys 
905-1 Columbian Bldg., Washington 1, D.C. 


RANDOLPH & BEAVERS 
905-1 Columbian Bidg., Washington 1, D. C. 


Please send me full information on how 
to secure Patents & Trademarks. 


VOL. 1 Bigetriss, 
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‘elopbony? 
VOL, 2. wiring for 


Light, Power Neon: 
bold 


D.C, Motors 
WoL. 3 isa 
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VOLT. Arsaecr 
Bester 


ACCEPT THIS AMAZING 
BOUND VOLUME 


GIFT TO YOU! 


AS MY 


Here's one of the greatest" 
otter ‘evermade, Thin boo eof iSO Blectrical 
Shop Prints and Wiring eras is YOURS— 
FREE TPS ae outright gift —you Day 


Mothing to etic and nothing to keep fe 
chuckfal” of valuable charta, diactams, wiring 
wa You'l Rad ita pares packed with up-to-therminute elec 
‘teal information. All the shop prints afefallsise with full explana 
tory information they have all been developed and pretested in the 
big Ciyne training Bhope. | WANT NOU TO.HAVE hia BOOK 
ASMY Giri and HERE'S ALL YOU HAVE 70 DO TO GET IT, 


Examine My New 7 Volume Set 


Get This Book of 150 Si ints Free! 
To get your FREE copy of this Shop Print book all you have 
to dois to let me send you my complete new 7 volume set of 
electrical books—-COYNE PRACTICAL APPLIED ELECTRI- 
CITY for 7 days FREE examination. Here's a set of books 
written for the “beginner” or “oldtimer” in electrical work 
who isanxiousto get ahead. This7 volumeset covers everything 
electrical from house wiring to advanced DC & AC motors an 
‘equipment, ‘Thousands of “show how" diagrams and photos, 


‘The new 7 volume sot of practical electrical books is so NEW, so DIF 


©.w. COOKE 


T personatly goat 
fate that a the 
ode year after 
okay they mort 
weearned five 
timen' their cost 
fhdimand Fils. 
‘you pala 


FEREN 


UNIQUE that you have to nee the sotto realy spree h it ean 


end your future. Sobere'a what Tildo—l 
(pictured below) at my risk, post 


a the New Cayne Book of 1608 & Mo 8 


you TO REEP REGARDLESS OF YOU DECIDE 


KEEP THE 7 VOLUMESETCOY 


Keep ALL the books 7 days, 
If not 100% pleased with the 7 
Volume set just return it and 

‘ou owe nothing. If you 


UNLESS You Decide 


ECTRICIT 


toKeepthe Books — lf B.¥.Cooke Dir, Come iectrical School: Dept.76-RO 
YOURE NOT BUYING THIS § ” SendmetheNEWtsolemewt COUNE APPLIED ff 


SET WHEN YOU SENDTHIS 


PRACTICAL ECECERICIIY. ‘Also send me theieond 


SRERTeH) Sept yaia wit seco keen 


(ETHER 1 KE! 


THE? Vou, Seton Nor Til 


sierretar the volume set days od Heep the 303 
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PATENT 
PROTECTION 
fox INVENTORS 


A PATENT IS A VALUABLE RIGHT 


On the basis of a provision in the Consti- 
tution of the United St ongress has 
established a system under which inventors 
ay secure the exclusive right to prevent 
th authorized use, manufacture and sale 
of their inventions for periods of sev 
ventor secures this pro 
by obtaining a patent from the U 
States Patent Office. 


es, 


ictor J. Evans & Co., 

has a staff of experi- 
enced registered patent 
attorneys, available to 
represent inventors in the 
preparation and prosecu- 
tion of their cases before 
the Office. De- 
tailed information and 
the steps to be taken in 
obtaining patent prot 
tion will be furnished 
upon request. 

FORM BELOW FOR 
MAILING CONVENIENCE 
PATENTS * TRADEMARKS * COPYRIGHTS 


VICTOR J. 


Evans seCo. 


Patent 


REGISTERED Pb Dn aoe 


Main Office: 1401. Merlin Bung. Wasi 


1 

| 
1 
1 
1 
Please forward to me detailed information re- | 
garding procedure to obtain Patent Protection. | 
| 

| 

| 

J 


BE A TAXIDERMIST—Learn by Mail 
Easy home lessons afte 77 gy Pe MEE 
Fin, a 


@gPuoTosrarriY” Y— 


time thru 
‘Also real- 


An Approved School 
The cargest:@ of Its Kind 


SPARE TIME HOME TRAINING 
PREPARES YOU FOR BIG PAY 


FREE WATCH sare Parte car watch Weparing Course 


‘our Watch Repairing Course 


; SCHOOL oF waren REPAIRING 


’ 
NDuUsTRIAL 


PRACGIICAS 


WILL TRAIN 


FOR A KEY JOB 


OR A BUSINESS OF YOUR OWN IN 


Here is an industry that offers every oppor- 
tunity you could ask for. ( 

—plenty of chance for advancement—a business 
of your own. 


1 jobs—security 


And here is a school equipped in eve 
train you for Refrigeration and Air ( 
ing work — the largest and most com 
equipped school of i 
school that already has trained thousands of 
men for just such opportunit 


Learn Refrigeration and Air Conditioning— 
now, while the time is ripe. You don’t need any 
advanced schooling or previous experience. If 
you are at all mechanically inclined and have 
gone to high school for at least one year or have 
equivalent education, we can teach you Re- 
frigeration and Air Conditioning. Everything 
is made simple, fascinating and easy to grasp. 


WRITE FOR 
FULL DETAILS 


FACTS ABOU 
DUSTRIAL 


STITUTE... 


zZz> 


in. Known, 
‘school of 


AUTHORIZED TO ACCEPT 
VETERANS FOR G, I. TRAINING 


ARE YOU A VETERAN: ot 
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SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fiz-it Man” 


YELL, I guess I'm the fellow to see, for 

I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
fob. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
Jobs) were a little difficult to get. But that 
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situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population. 


The Future Offers 


Friends ask me about my future. And, T 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market . . . products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don’t worry at all 
about too much competition. 


If You Are Ambitious 


To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ‘ADV. 


BIG MONEY 
INDEPENDENCE 
A PROFITABLE 


LIFETIME 
BUSINESS 


LEARN 
ELECTRICAL 
IANCE 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
spare time and be set with a business of your own no matter what happens 
‘ou don't need elaborate fixtures or expensive equipment to be a successtul 
repairman. Operate from your garage, basement, vacant store, etc, Work 
a8 many hours as you wish—the home appliance repairman is his own boss, 
It is a profitable occupation for on many types of repairs it is not unusual for 
repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that wiil always support you, Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairme! 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling of had previous experience along these lines—WE, WILL 
‘TEACH YOU. Age should be no barrier—nor should any minor physical 


mit New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
and language and drawings how to make each repair on refrigerato 
cuum cleaners, washing machines, motors, etc. Explains and gives you 
2 working knowledge of electricity, welding. nickel plating, ete. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to koodness course writ 
ten by and used by repa'~"en the country over. Price of course Is 80 low 
that the savings on your .~u household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today 


————Read What Our Students Say About Cours: 


The Course in Appliance 1 am  mechanie for the 
Servicing arrived a few Western Union Telegraph 
days ago. ‘Want to take Co. Three days after Te- 
fat a few minutes of my ceiving the lessons in re- 
Valuable ‘time to let you 

Know that this Is" just 
what I bave been looking 
for ever since 1 opened up 
‘my Pate shop. 1 must 
‘tdmit’ that you told. th 
fruth when you said that 
Hecontains "auite a Bit 
Bore information than T 
Sargained for. — P. J. 


CHRISTY SUPPLY Co. 
2838 N. Contral Ave., Dept, D-4501 

Shicage 34, tinols 

lease send me free Wjustrated liserature about America’ 
Fastet"Qrowing “iagustts “ELECTRICAL APPLIAN 
REPAIRING. 


oct. 
Toa6 29 


It's YOUR future—Make the most of it! 


the bigger pay in 
electrical repair 


WAS there ever such an op- 
portuaity. to get started 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


1724 Ilustrations 


armature’ windings—test induction ‘motors, etc.. etc. 

book ts full of trouble-shooting charts that show quickly 

symptoms, causes, specific remedies 

Toke the first step toward improving YOUR future— 
Mail this coupon TODAY 

No money down—special price—easy payments—FREE trial 


=x —>~J< Engineering 

Take the first step now. Learn to be an ex- 
ert aircraft draftsman, with real industrial 
now-how, for only $5.00. Use— 


AIRCRAFT DRAFTING 


EASY to learn. Nearly 


‘This book teaches alreraft drafting ax 
plants ts 
has trained 

‘Congotl- 
You "in- 
‘drafting 


FREE EXAMINATION OFFER 


‘The Macmillan Company, 62 Fifth Ave, N.Y. 11 
Send me a copy of KATZ: Alreraft Drafting at $5 with the 
Understanding that T'may return it within 'T days” without 
charge 


Signed 


A 
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wiring or motor | 


SHORTHAND 
IN 6 WEEKS 


STUDY AT HOME t3e.'2.cP"ineger sce 


ves 300 pages. 
1200 Subjects 
Power Formula 

9 -Aoottiers 
+ Coie 

* Antenna Data 


Wiring Tables 

* Cleats, 

+ Balance System 
facts you need 
to get ahead 


WHICH OF THESE 4AceZimitted 
INTERESTS Za MOST? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged ‘in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
nap afi xe che! A eo 

just as as hel others 

ree eee teeereiiml CHECK, CLIP AND MAIL COU NOW 
years. Check the coupon at 
right, add your name and ad- 
dress and mail it at once. The 
school will send you details on 
its training plan and outline 
of study prepared by special- 
ists. There is no charge, no 
obligation, so send the coupon 
immediately. 


AMERICAN SCHOOL 
S8th Street, Chicago a7 Hl 


AMERICAN SCHOOL, Dept. G748. Drexel at sith, 
Wunout ob ens sond TREE und postpal, bulletin ead tals 


PLASTICS ENG'R Deca and CPA, (Deaton and, Desten 
die 


Dept. G746 Drex 


IMAGINE THEIR JOY Wie" oeetroune 
Oy lendniemilenss 


have been 
most satisfac- 


LEARNED 


PLAYS ON 
RADIO. 


ractice, no tiresome exercises, You 
5 right with the melody of a 


tnd get the FREE eae 


FREE PRINT AND PICTURE SAMPLE 
fom, Fascinating illustrated booklet answers all your questions; 
free Print and Picture Sample shows how method works 
interested, fie ‘mail coupon. hhool “of Music, 810 


Gf ha a si Sy to Be car 


home. 
anoth 


ry about “apecial 
‘about ae: 


wm interested in music study. particularly In the instrument 
Indicated: Please send te your free illustrated bodice “How fo 
Kara Music at Home" and the Pree Print and Pictu 


ind over the radio; others ave teachin 
Hime. "And thousands are having the 
time of their lives playing for their own 
enjoyment and the entertainment of 
their Friends 


(pimAsé PRiNT)*“* 


Have you 
. Instrument? 


¥ 
Instrument. 


BUSINESS SUCCESS 


At the Tip of Your Pen! 


Send for this Famous FREE Booklet! 


“FORGING AHEAD IN BUSINESS” is a 
stimulating, 64-page booklet which de- 
scribes the Alexander Hamilton Institute's 
executive training plan. If you are ambi- 
tious and really want to 
| get ahead in the business 
and industrial world, you 
| will find this one of the 
| most stimulating pieces of 
literature you have ever 

read. 
It is mailed to you abso- 
lutely FREE! Use the cous 

pon! 


54 Wellington Street, West, Toronto 1, Ont. 
Please mail me, without cost, a copy of the 64-page 
book—"FORGING AHEAD IN BUSINESS.” 
Name... ++ 


Address...++ 


ELECTRICAL TRAINING 


Intensive 32 weeks residence course in fundamentals of indus- 
trial electrical engineering, Including radio, electronics, Pre- 
Dares for technician, engineering aides, Approved for veteran 
training. Sard year. Write for catalog. 


BLISS ELECTRICAL SCHOOL 


7618 Takoma Ave., Wash. 12, D.C. 


—Stenographers—Typists—ete. 
Prepare Now fornext Examinations, 


$1,756 to $3,025 FIRST YEAR 


POSTAL 


Preference 


od 
Buble iter Opportunities NOW greater than ever Derore, 
jend for our Catalog, 


ARTS and SCIENCES 


Courses in Philosophy; Education: Letter 
Medical ‘Jurispradence:  Paychology;” Sociology: - Phys 
Chemistry: Plastics: Geology: Political Science: Theologs 
Business and Commerce: Accounting; Mathematics; Sta- 
Usties; Agriculture 


ENGINEERING 


Courses in Electrical, Civil, Mechanical, Drafting. Archl- 
fectural, ‘Steam, Aeronautical, ‘Radio, Structural, ‘Mining, 
Industrial. Petroleum, Marine, Chemical, Diesel, Automo- 
bile, "Refrigeration. and” Air Conditioning engineering. 


LAW 


Complete Professional Law Course 
de textbooks, Cours 


eludes 18, Hornbook. 
iso in Commercial 


AND AIR CONDITIONING 
Learn at home—how to start your own repair shop on lite 
tle capital. No previous experience needed, Common school 
education sufficient. Splendid opportunity for older men, 
Prepare now. PRE illustrated ¥ 
MECHANICS TRAINE 
Broai 


AVIAT ON TRA NING 


Basic and Advanced Courses 
AERONAUTICAL EM: 
else Pre-Engineering 


SERVICE 
MECHANICS 
COURSE 


“How to Make Money 
With Simple Cartoons” 


A book everyone who likes to draw should have, It Is free; 
‘ne obligations, Simply 
CARTOONISTS’ EXCHANGE 

Pleasont Hill, Ohio 


1 1449-0 


eines, 
J FRANKLIN INSTITUTE, 


/ Dept. A81, Rochester 4, N. Y. 


CLERKS /\5,.4: muah to me. without charge, copy of 
Vetgrans Get / s2-page book, “How to Get aU. 8. Governe 


ment Job,” list of positions, and full particu- 
/ tars telling how to prepare for them. 


/ 
A 


J sanieie _ 


Name... 


iio RADIO 
TELEVISION 
eae A 


Get Ready—at Home: 
portunities of 


in Spare Time—For Op+ 
acetime Industrial Expansion 


y moving ahead. If YOu d 
re sincere andy 


KED WITH OPPC 
ie COUP 


Yoe SoMe tt ALSO THIS B16 
aa - ‘OPPORTUNITY 
VETERANS. BOOK FREE! 


Sse 41 Years Experience \FOm=NOWh 
Training Men for Success! 


NATIONAL SCHOOLS jets 


National Schools, Dept. PS10 


Joseph Michel, Jp. Clifford Hannah. CoP Raecite Se Cas sae remy poten 
(RE ae ‘Sead me the free teal leston and a copy of your opportuaty book. 
EO ines tctter I received 

‘alter on= training 


1 has brought Fe 
Suits na Tm In, 

Rh an ine line. for. another rai 
Grease of 8300 shortly thanks. to" National’ 
Bot taken advantage of the work  couragement and thorough 
Rational Schools tent'me would training You'cam count | cuy, hei aS 
ot have been able to interest on meas a real National FE RO nap Cree 
Ehls employer.” Booster. 
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eonttamanon| |: 
AIR CONDITIONING 


‘Ni Conditioning and Refrigeration are among the great to- 
fusties of today und tomorrow. Installations everywhere 
‘Thousands of 


Air Conditioning industries ary 
Sod men who have the "1 


Train Now! sa 


hen he letog er copes” 
spends esercadfe scbeliies 
FollowThis eet petted 
Hoje Temes ae aa et 


‘alr Conditioning equ 
‘tical training is our 


4314 W. Belden Avenue, Dept. 3106, Chicace 14, 1. 
lease send me the FREE FACTS about 
Air Conditioning and Mechanical Refrigersticn. 
‘the one that Interesta te most. 


Air Conditioning (Mechanical Refrigeration 


fe 
‘Save marked 


ot tascmarine 


eo — Masha Tociion tours faoury ethooe ot FA 
Hove @ business of your own or © high paying plastics jab! No 
fool needed. Siort ony timel Propore Send fox Pree Folder 
for the future...Moil a cord todoy! VETERAN APPROVED 

Tring sn Americ wc, 17M Champa, Deover 2 Cala. Dep. 2 


(= BOOKS FOUND FREE 


¥ WHAT BOOKS DO YOU WANT? 


ote the lowest market prices. No 5 locating 
SBaSubeorePnbt Books: all Books, SED oF 
Be che Beene 


SEARCHLIGHT BOOK CENTRE 
22 East 17th ‘sirect ‘New York City 


Learn BAKING At Home 
Rains If one of America's hgh Tadusties Ia wages 
ay Thorough basic 
fon it you have, aptitud 
‘commercial 


Lucas vase ctemet 
fact ea 


Learn to Repair 
ELECTRIC 
APPLIANCES 


WRT Prepare now for a permanent fut 
Pome ence and security with a bi of your on 

f Gur pracvical, exsy-to-learn course teaches 
In YOUF you, ducing your ime, how t0 ref 

SPARE ing. machines, vacuum cleaners, electric ran 
TIME Sand do house wining. 


*®% OPEN YOUR OWN SHOP 


Have a Secure Future 


MIR Fe sae spe candy tn oy and ies so 
B- ‘WIDE OPEN OPPORTUNITY today, in 


thin great growing eld, If you ewn your own 
Shop uc depend om 
food times. sand not 
wy: depression. You can 
in your garage or 
tecls, One good 
the at 


“independ 


lamps, motors, Wont 


ing more money in 


"$20.00 worth of 
ob can pay for the cost of 
ie today for further infor: 


| PACIFIC TRAINING SCHOOL 
7217 So. Broadway, Dept. 5-10, Los Angeles 3, Calif. 
Dear Sirs: Please send me, without obligation, your free 
| catalog and free details, 


Neme 
| 


POPULAR 
44 science 


Make money with 
omen Every tarmer, 
(every lover of horsefesh should pave 


"copy of this booklet. it you want 


Say—noe. You's newer reer 
BEERY SCHOOL OF HORSEMANSHIP 
Dept.5810 


MAKE MONEY CASTING wane 
** FREE FACTS SENT. 


ke thousands 


Learn to Write 


Short Stories, Mysteries, 
Novels, Articles, Radio Scripts 


Learn at Home for 
Big New Opportu: 


Start $1,756 to $3,021 a Year 
Get Ready Now for Examinations 
In Your Section 


Veterans Get Preference 


Railway Postal Clerks 


Rallway Postal Clerks get $2,300 the first year regular, 
being paid on the drst and Bfteenth of each month, (43 
each pay day.) Their pay is automatically increased yearly 
fo'$3/400, Advance may be had to Chief Cleric at $5,400 & 
year. ($225.00 each pay day.) Men 18 to 35. 


a 


TRAVEL FOR “UNCLE SAM’ 


3 Days On — 3 Days Off — Full Pay 


y Postal Clerks on long rut 
‘3. days of duty or in the 


they grow old, they are retired with a pension, 


City Mail Carriers, Post Office Clerks 


Clerks and Carriers now get $2.100 the first year on 


GOVERNM Fegular and automatically increase 
CLERK_|, 57 


$100 "a ‘year to. 83,100, Open to 
imien, women 18 to 50, 


Many Other Positions 


Many other positions are obtain- 
able. Rural Carriers St 
Sre--Typlats--Asmiata 
‘ka--Custome inspec 
Opera 
these 
at’ once, 


positions 


should 


Get Free List of Positions 


Fill out the following coupon. Tear it off and mail tt 
today—“Now.. at once 
‘This investment can result in your getting a big-pald 


STITUTE, Dept. AB2, Rocheste 
entirely free of charge (1) a full description 
‘low To Get A U.S, Government Job": (3) List of US 


Government Jobs: (4) Teil me what to do to prepare for ons 
Of these Jobs, 


Name. 


Adres , ares spenaes 
Use This Coupon Before You Misiay it. Write or 
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Listen to this Record! 


SPEAK 
SPANISH 


a OR ITALIAN 


—without obligation—your free booklet, 
‘ims interested In mark) 


OCorman 


Ospanisn Oltatian 


Name. 


Address 


DIESEL 


EXPERT 


Training Boo! 
on Approval 
Send No Money 


Prepare NOW for the BIG opportunities in Diesel 
Power—revolutionary power for railway trains, trucks, 
buses, tractors, boats, power plants, construction 
equipment, ete. Fit yourself Tor'a better, more per 
manent jol 


Latest 6 Volume Edition 


is packed full of up-to-date and easy-to-learn facts 
about Dicsel. designs manufacture, operation and re: 
airing ten in simple language by prominent 
Nae authorites, ‘Over 4400 pages Hundreds off 
lustrations and diagrams. Durably bound. Start at 
once to master this New, Big-Pay Profession. “Send 
the coupon. Examine the books. If you are not thor- 
Oughly satisfied, return them and you'll not owe us a 
cent, Don't delay. Send today. 


amen a Bernsen, ney, 


Eee eo en 


‘AUTOMOTIVE MECHANICS: 
BODY & FENDER REBUILDER 


ay is good in both these big branches of the Automobile In- 
Gustzy. ‘Learn in few weeks in our big, modern training shops. 
Good pay for men who learn to service, repair, install al 
echanical and electrical parts of autos. Learn to make used 
Sars jook like new—training in welding. aligning, mixing and 
Giaiching colors, spray. painting power and. hand. tools. 
CONSULTATION AND’ PLACEMENT SERVICE WHETHER 
{Ou ARE INTERESTED IN WORTHWHILE JOB OR SET- 
TING “UP YOUR OWN BUSINESS. Our Institute gained 
Bationwide fame training Auto Mechanics for U.S. Army. 
Trover 17 and under 60 learn how you can wet starved. Write 
for PREE PACTS today. (Ifa Veteran you are entitied 10 
free training and living expenses, Just write swell take 
care of ail details if you qualify under G1 BilL) 
110 


MOTIVE TRADES INSTITUTE, Dept. 
1400 Greenleaf Chicago 26, Ilinois 


GET THE ANSWER FAST 


AMERICAN EXTENSION SCHOOL OF 
Dent. er atientgan Aves: 


‘Upon request. 


‘Technical Ins _ an 503, Valparaiso, Ind. 


FENCING 


ee 


Seen 
307 Ns Broaa st. 


a Ge 


MEN! Whether r You's re 16 or 2 40.. 


WA let me show you how to prepare for a 
7 © GOOD JOB NOW-Cet Ready QUICKLY 
for the field that offers STEADY 
| WORK and a REAL FUTURE 


Start now to prepare for a Lifetime of Success. Get into Electricity, the essential field that 
will continue to offer good pay and a real future all through the years. Coyne trains you, NOT 
by correspondence, but by actual shop work right on real electrical machinery. Then on my “STU- 
DENT FINANCE” PLAN YOU CAN PAY MOST OF YOUR TUITION IN EASY MONTHLY 
PAYMENTS AFTER YOUR TRAINING PERIOD IS OVER. 


Inthe Big Coyne Shops you ret prace 
tical “all-around” training by ace 
tual work—not. by correspondence. 
No advanced education or previous 
electrical experience needed. Many of 


Added training in these two 


my students had no previous expe- 
rience. Others had experience in 
‘one of two branches but realized 
they needed all-around training 
for the better jobs and advance- 
ment. 


If you are short of money and need 
part-time work to help pay for your 
Foom and board while training, my 
Employment Department, will help 
‘youl get a part-time job. When you 
have: graduated, they will give you 
Lifetime Employment Service. 


Learn by Doing 


ing. repairing and serviein 
ct aia ‘and Elec: 


great fields is now included 2 
with my Electrical Course. 
Industrial Electronics a1 
Electric Refrigeration offer 


big opportunities. Get BOTH Qua 
at Coyne! 

MEN WITH PHYSICAL DISABILITIES— 
‘We also have facilities for men with physical dis. 
abilities whether due to war or other causes, 


‘Check coupon for particulars if you have a physl= 
cal disability of any nature, 


Don’t let lack of money from sending 
in the Coupon now. My Big FREE Book 1a full 
of facts and photographs, which tell you about 
Eoyne’ training. Ie avo gives you the details of 
gy. reas piaaeee Plan, Part Time 
mployment ‘aduate Employmen 
ice, Lifetime Membership, etc sn 


tronic equipment ... You work on MY GRADUATE EMPLOYMENT SERVICE HAS LETTERS FROM 
Heal armuthres, motors generators: DOZENS OF FIRMS ASKING FOR COYNE TRAINED MEN 
Feirigerators, electronic controls, etc. FOR GOOD JOBS WITH A REAL FUTURE. 


ADDED TRAINING :N Ni 
VETERANS 
ena © INDUSTRIAL 


Reeeeiinaea @ ELECTRONICS 
remumegierea @ AND ELECTRIC 
regia y Porch re 


Eesetom erg @ REFRIGERATION epee eer 


Liibtbbemtene | 0 Send epecial G. I. Bulletin. 
B.W. COOKE, Dir. Send physical disability details. 


ELECTRICAL SCHOOL : **~ 
500 S. Paulina St, Dept.76-73,Chicago,12 


‘sdded training 
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PLEASURE AND 
PROFIT IN 


| Don’t Envy The Plumber 
| BE ONE! 


IMPROVE” YOUR 
Skit — STUDY 
AT HOME 


/ Whether you wish 
make a career 
of photography or 


es soa: ‘eat 00° gsin, ade UNIVERSAL PLUMBING SCHOOL 


B19 Holmes Street Kansas City, Mo. 


ditional skill as an amateur, the American 
School of Photography offers practical basic 


training, which requires only spare time xD 
study. att SCIEx enprarifigse —) 
reared 


oper aptitude and application, this Course 
if provide you with a fundamental background 
which may open the door Co valuable professional ex 
Perience. or add fascination and zex to your hobby. 
SLD'ESTABLISHED SCHOOL. Backed by years of 
‘ur training covers every phase of Mod- 
viraphy through space time study at home. 
woraphic principles are taughe By faspiting 
jeart-by-doing’ method, xep-by-atep, wader: the 
supervision of & qualified instructor 
REE BOOKLET! Send. cow 
fot free booklet. “Oppo 
a Modern Photography, 
it particulars. 


shi 


(ig) EARNING POWER 


» Are Joa worth more money? Are you getting as much as 
AMERICAN SCHOOL OF PHOTOGRAPHY xx Kelp you to analyse and apply ‘your persona’ ably for 
1315 5, Michigan a postpaid for only one dollar! 


‘8, Min 


PHOTOGRAPHY 
‘Dept. 1367, Chicago 
send me without obligation your fre 


Big Money for Workers 


In Home or Shop 


“Opport 
particulars 


NAME, 


45,510,515 
*FOR OWE 


L E A RON. ethanles GRAF 


FREE BOOK gives de 


shington Schoo! of Art. Studia 13100 
THISUASth' st, M. W., Washington 5, D.C. 


Sena Yor’ vides banca 
Dent. 0-47, 
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“He had the foresight to know that the man who 
is trained in plastics gets the best opportunities. 
He took the Plastics Institute course and enjoyed 
every minute of it. Of course he learned a lot, 
there are so many interesting. things to know 
about plastics. But it paid off...and now we 
can afford the luxuries we've always wanted...” 


People all over the world are saying similar things. 
lastics Institute, America’s oldest and largest 
organization that devotes all 
Of its facilities exclusively to plastics, has trained 
men in every section of the world. Hundreds of 

imonials telling of fine positions and booming 
new businesses prove the value of the Plastics 
Institute course. 


LEARN AT HOME —Continue your present job 
and learn plastics in your spare time! The thor- 
ough, easy-to-understand course presented by 
Plastics Institute requires no previous technical 
experience. 

A COMPLETE COURSE-Everyching you should 


Write Dept. PS6-10. 


know about plasti 
designing, molding, 


basic oats of 
plastics thar can be invaluable in getting you the 
type of fine position you want in this great, new 
industry. 


YOU MAKE THINGS—To give you practical 
experience in working with plastics, we supply 
handsome, colorful, rods, sheets and tubes of 
plastics from which you can if you wish, make 
useful, attractive creations. You cement, saw, buff, 
form, dye, decorate, cast and laminate various 
types of plastics. You design plastics artcles— 
jevelop your own ideas. You may earn money 
while learning. 


START YOUR FUTURE TODAY —Mail the cou- 
pon below, now! You will get an interesting, 
illustrated, free booklet with worthwhile infor- 
mation about plastics. You will see how,.at small 
cost you can prepare for a bright future in the 
booming plastics industry. Clip the coupon and 
mail it TODAY! 


1601S. Western Ave, Los Angeles 6, California 


Home Training Courses and Resident School APPROVED FOR VETERANS 


{Plastics Industries Technical Institut 
Dept. PS6-10 1601 S. Western A\ 


Name ( print) 
Street (print) 


Los Angeles 6, Cali 
Gentlemen: Please send me the bookle: “World of Plastics 
taining. I understand there is absolutely no obligation 


Mail in Envelope or 
paste on penny postcard 


and information on your 
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Give yourself the Backing Of a 
GREAT GROWING INOUSTRY 
if —) 


MRI 


REFRIGERATION 
AIR CONDITIONING 


‘Refrigeration and Air Conditioning. have leadin 


place in fast growing felds of our time. ‘Train 
men paid well to service, install, maintain, repair, 
rebuild household and commerciai = 


Important new. d 

Velopments auch as Frozen Foods 

and many “new “industrial uses 

Demand. for commercial install 
Bh 


Fefrigerators. 


START NOW—Full and Part Time Earning 
‘There may never again be such opportunities for men 
who want better Jobs or business af thelr own to get 

fn ‘on ground floor ‘and. go 
Many started with small in 
wno” built 
Ie over 


th our big modern’ shops. 
or come directly. to, shops. 
Bt ‘home you wet CT ts 
Shor PRoveD Home 
STUDY. Instruction—actual 
shop experience ti 


tor mechanleally in 
? fmen'to lonrn by our Home Study training and 
Start on actual refrigeration work. 


A NATIONALLY KNOWN INSTITUTION 
ol selected by Army to train service 


VETERANS 


I Out, Cut Out, Mail Today 


FACTS FREE for Men Who Want to Get Ahead 
COMMERCIAL TRADES INSTITUTE, Dept. A-110 

{200 W: Greenleaf, Chicaze 26, 

Send free illustrated Brochures 
Refrigeration and Alr Conditioning 
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Do You Make 


FREE BOOK ON EN 


ing you friendships, in 


BOOKS to Help You 


Lo 000 
you how to get aliend 


Seta betler 
‘Rare" money: improve. Yoursell ‘and your ‘work, 
Anaiytle Gveatlonnaire ‘and Classifeation List’ #48, 


STRATHMORE COUNSELORS 
119 West 57th St, New York 19, N.Y. 


APTITUDE TESTS 


work of stu 
for life 


Tor me 


let aes 
ind at 


| THEATRE INSTITUTE 


5 CARTOONS! 


aera eyes 


Do you like to draw? Send name, address, age and occu- 
pation for FREE ART TEST, to find out your ability. 
ART INSTRUCTION, INC. 

46 art 


® REFRIGERATION 
anv AIR-CONDITIONING 


Send ad with name and 
1Sdees for information. 

under 

Check bere 


INSTITUTE 


BOSTON TECHNICAL 


GOOD ELECTRICIANS aze scarce 
THIS MEANS OPPORTUNITY FOR YOU! 


Today Electrical Workers are in demand more 
than ever before. 
‘TRAIN ON ACTUAL. 
Here you tearm, Facton 
Repair, electrical, Mai 
PAY AFTER YOU GRADUATE 

Don’t let lack of money hold you back. We will finance 


your training, Pay us alter you graduate in small monthly 
Payments, 


MICHIGAN TECHNICAL INSTITUTE 


‘31 Melbourne — Detroit 2, Michigan 


note TO VETERANS!!! prereneesrrnrarte 


school approved for training under GI a 
Bill. Write to find how you can take this | [J Please send me literature about your training. 


1 

1 
course, at no cost to you, and receive sub- | []!emaG. 
sistence allowance of $60 to $90 a month | ame 

1 

1 

! 


|PMENT”” 


1g. House Wiring, Appliance 
wee, Armature and Motor 


while training. 


MAIL COUPON Zoday 


| Learn this 
Profitable 


‘ADDRESS. 
ony. STATE. 


Money-Making Career Open 
to Men and Women, 18 to 50 


6 
) FUN PROFITS 


“Sond Today for Free Book 
Old reliable school (250,000 students) will 
ach wai Ar 

Sku 


TAN N iach tena elt 


EXTRA MONEY #0 © = ox 
Radner sree oh 


FREE Book 
ei 


NW. School of Taxidermy, 3397 7 Bese Goa tJ 


Pete Al 


LB, EXPERIMENTER 
‘ASSORT. KIT 


wW 


SURPLU Sues 


AND HUNDREDS OF OTHER 


BARGAINS 


SPECIALS FOR BOY SCOUTS, CAMPERS, HUNTERS 


G.l. POCKET BELTS 


Rei 


BIG ILLUSTRATED CATALOG FREE 


5 Dept. PS1046 
509 So. State St. 
CHICAGO 5, ILL, 


POPULAR 
42 science 


Classitied 


Opportuni ties 
time. — SHE Yonéy 


POPULAR SCIENCE 
T ADVICE 


office by 5 


Classified Ads only 50c per word per insertion, payable in advance. 
mum ad 10 words. To be included in November issue copy should be in our 

November issue on sal 
new rate increase will go into effect January 1, 1947 as previously an- 
nounced. 


MONTHLY—351 


tember 30th. 


FOURTH AVE.—NEW YORK CITY 


Novem 


1st. The 


10 


. ROENTS WANTED. 


HOW to own ® profitable business all or 

ops ue. etaa Hoe (refundable, BOX 

12 Oaklatidon, Indiana 

SPREE information|” Locates thousands 
ia Merchandise, Druiat, 


‘GO0D Paving. Business Siivering prrars, 
bathroom fixtures, 
tanks ‘or, shop, rea 
Pree Booklet, Gunmetal Go., Ave. G, De- 
featur, flinols, 


Get_paychologieal 
onal Conguitant, 


‘nerwyn, milinois 
CONFIDENTIAL advice! Domestic: Mari 


i choiomteal. Nationally 
gown dvisrs: Only one dollar. Inset 
‘Bor "1st. New 


gt Practical Kngwiedge, 
York 23, ork 


HEAL The 9 ck. eiminaia “Goes Tani 
ed throu se, ard 


In hot ‘ 
Gedtie "More, tai? Both Union, ‘Ko: 


Sa Sead ae Now York 


REE Water and our concentrates makes 
Bavors. lotions. shampoos. 12. Droducts, 

labels: Bottles furnished, Qualico, F-20055 

Russell, Detroit, 

FREE! Latest issu 
‘Balesman's. Guide 

tive. Shows how to ‘earn money sel 

others or in your own bus 


rtunity Magazine, 
frupiring. “comstruc 

for 
reds 


be. 
Tustrated «copy 
Mauasing: 620°N, Michigan, Dest if. Ghi- 


DRUNKENNESS laa disease which re- 
sponds to. treatment, “in 6a. year 
‘S briet,plewsani treatment has 
Drourhe new health happiness, opportunt= 
th sed. by thousands of 


«  burposes. represents 

a “wonderful opportunity for "pleasure, 

Profit and nancial security. Know how 15 

Biake the most of it, Harold , Smith, Box 
"Youngstown, Ohio, 

2 ‘ADVERTISE 


$3.50, List Pree Ac 
SHE ooittge tore. chien fs 
“HOW To Write Adve 

reel, Dudley Bunn, 
Ave, New Yor 


ADVERTISING Copy, Effective Layouts 
land Artwork: Placement service in mag= 


‘Washington 3, D.C. 
4 Weeklies $4.96, J. Dar- 
kon, Te 


SALES Letters. Ads, Folders that get You 
Business. Witten Uy Mall Sales Special 

yh, Broghure Pres, Faullens Advertisers 

“chicago “I, 

INCH 22000 Redes $4.00, 29 words 306. 
WReniek, Holland, 

ADVERTISING  sles_Litratare pi 
Written. 25 years’ experience. L. 8. Var 

Denburgh, Bok 201, Newark 1. N. J. 


JUST Out! History of World Tr 


Huge 
olume. Popular price. “authentic tex" 


Oficial Photographe’ Big profits, Riverside 
Sook Go.. town. Palis, fa 


START Your Own Business on our capital 

“Aways your own bons. Hundreds average 
$8,000" fo 525.008 salen Year” after 
Year. We ‘supply “stocks. equipment. on 
Eredit. 200 Rome necessities Selling expe 
Flanee unnecsesary to start. Wonderful 99- 

tunity, gown pleasant, prodtable 
jasiness' backed by world wide Industry. 
Werte Rawielgh Co., Dept, 3-U-P86, Pree: 
pe 
‘BIO bargains for big profits, Over 100 ven 
ational values, ‘Men's. Used suits 4200, 
pants Sse, topcoats $1.25, overcoats $2.00, 
Shoes ‘20e. ‘Experience unnecessary. Pree 
‘wholesale catalog. Superior. 1250-FA. Jef 
ferson, Chicago 7 


100% PROFIT. on famous popular Pines 

Birthday, christmas, and. all-sceasion 
(Greeting Cards. Wonderful 12 to 24 Card 
Boxed assortments sell on sight for’ 81 00 
Write Today for information and. Extra 
Boniss Disteibutor’s Plan, 8, Pines, Box 32, 
Flushing. N.Y. 


EXCELLENT Sideline for Printing Sales 
‘Bien. Decaleomania Name Plates in email 
quantities Also, ‘make’ money” apouring 
iitais og Awiomobles. "Free Samples. 
Paleo". Mass 


ZAGENTS—o00% prost pling sates old 
Window jetters: stores and ofces. Free 
samples Metalic Latter Go.. 437 8. Clark, 


Zipper Shoe sells on sight 
‘Big. profits for salesmen. Leads line 200 
gplenaid atvies. Territories oben. Get Free 
Biiole! Guide, Write Consolaated ‘shoe. 
Dept 8-204, Chippers 


Request samples today. Su 
NSIS Fulton St, New York City 


iow Sign Lotions, 
Large Sines Penny Each. New Polls. Ab: 
agiitely Beautiful Pree Sample, atlas, 644 


‘Chicago 20. 


1.00 Christmas 

roval. Seng togay for free samples of Our 

Fast selling 80 for $100, 25 for 8100 per= 

sonal Christmas cards ‘and pervoual sta 

onepy lines. Social otere. Rew eneland 
Art Publishers, North -AbInEtO 

pari ine, Tiigeaived betta 

‘buckles, cap badges, ie holders. Thou: 

Ergpy yetoran prospect Patt 

‘out 

Baer. Hook Pasi, PS ox 1428 Providence, 


SeL_Weeaaes _flothine | from home, 


iis 00. Leather 


idles! conta 

Free 8 & ¥. 

SELL, Christias Cards, Everyaay Cards, 
Pictures. Books. Noveltien. ie prone 


Bulletin Free Eitc, #03 North Well Chie 
apie sitbiecieen 
‘BIO, profits seine waed clothing ete. Op- 
uonal iow prices“ Oatatog free. adetaty 
Son. Tad Barber Street, Dept. 10. Chie 
Sago 7 tinote a 
BIg_ Profits Taking Magazine “Subec 
‘Goce, Supplies tte, Bnvlone Soe for Boake 
agryhandline te: Wiliam V. Trowbria 
reat’ Avenue, Dayton ONO. 


SCHOOL Seniors—Sell classmates Amert- 

‘ca'g Most beautiful, distinctive Gradua 
tion Name Cards, 40% commission, 
Selection. Lowest ‘prices, Pree cards and 
Sample kit, Printeraft, 1435 E, Bim St. 
Scranton 5, Pa. 


STARTLING work of art in color, Ams 
your friends. Composite picture. tribut 
to'woman, 33 Figures, 9” x12", Ready for 


Framing. New-Unusual-Trieky, ‘$100 Post 


George Bt 13, ih Dept.-8. 
URLIMGTED money-making opportunities 

Taking orders for Christmay Git sub- 
scriptions for all magazines, We furnish 
Everything. ‘Write for Pree book of conte 
Gential commissions McGreror Magazine 
‘genes, Dept, 32, Mount Morris, IL 
GROW bean sprouts for market in dave 

oom winter and summer. Quick returns, 
Literature feee. Mra, Nickell: Rt, 1, BOR 
S56, Bend, Oregon 


"OUR Fiag""—famous pi 
'300,000 sold. Sample print—Free. Out 
Flag Ssicy Corp... Beat. O-1005, Excelsior 
springs. Bo, 


‘SHINE Shoes Without “Pollak” New Tn- 
Yention Lightning seller. “Shoes ‘gleam 
uke mirror. Samples sent on trial Kristee 
137, Akron, Ob. 
ocr. 
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EASY money. Sell friends sensational 50 
“for $1.00 personal Christmas cards 


New york 
WONDER Sliver Plating Liguid Applied 


Make more money and 
ble business of Your own, 


mney Street, Boston 1, 


sms for mer- 
0. Artist, 


NEW beautiful hand-made 
chants, $7,00 Sumples for 
Box #3, EI Cerrito, Californie, 
SALESMAN—Pull cr part time. Selline 
Tndividualized belt blickles, te holders: 
gap badges, bands, caps ang ‘over tw 

Write “today Speetat 
Hiook-Past ‘Company. Roa 


thousand. cinbiens 
Such One 


em, ‘Stope pain and sorences over ni 
Money refusded If unsatisfactory. ‘Price 
be, etal nize be. Exclusive territory for 
ppounted “aistribitors. Minton, Box 71, 
‘Brinton station, Rochester 10. N. 
DOYS—Be « Junior Merchant, Karn 
Pees ot Cua Brot. unin. es 
ae 3g, Maahlights and tary other Dre: 


tales oe Seas 
Sine’ of agi ai 
tretants, “auc 
100" futern. Cleaners 
we Prien, ait os 
ecw. eate-Gard 
founeland 1, Onto 
CHRISTMAS and everyday carde samples 
fn approval iis Gi. iitbes Sate Stat 
‘ton, New Fork 
MAKE up to $50 « week in Spare Time 
teliing erentiro in demnand. Ritcen Of 
Birnerg, ite: Olt Burner Suppiy Outlet 
uO" Bor 351. Cambridge, Ml 
YOUR own Christmas catds free for wing 
Nap boxes ot ow 88 Ter at a6 ot $9 at 
sai cards ‘Sample’ eoetehere 
frie ree 8-08 feature buses, Upto, Soe 
rot, Shea cere: onus “Binet Cos 
900 Bows Western, Chicago 30, TL 


98. August PS, 
Prevents. fires, 


in 
‘money deal—Cie 


‘Display 
tor $1.00. 
Derry-Parne 


SILVER Plating Liquid, Simply Rub-On 


one. Pais en ‘eenuins 1000 
pase. Renews slverplated ware 
iverplates onto. brass, 


RusProcess. Products, 
Limes 


‘STEADY of Part time employment for re 


Dept. 280, “Aurora, 


‘represen! 
Bet, Fast Seer. Pree 
‘lias, 303 4th Ave., ‘N. 
f aglis wholesale or 
"Zone i. ‘Syracuse, 


‘Ball Point Pen 
saverived. 


Broadway. 


SCHOOL Sentoreti!_ Your postal wi bring 
‘ronder Sel Cardalon 


Blurry “that ~postaittt 
sth, Pittabergh 30, Penney ania 


BIG Profits stamping Key Protectors Social 
‘Stam 


plete, 
‘Money Back; ‘rial Deal, $7.30. eso, 17 
W. 60th, New York Cis, 


elsy. Send 
SSiapats: 90) "Sust “Avenue, 
HARMONICAS $10.80 £18.00 $24.00 $36.00 

$45.00 da, Harmonica Wnolesalers, 11 E. 
Centre Street, Baltimore 2. Me 


SALESMEN—Sensationsl New Solid Metal 
Wame Plate for Desks, Doors, Autor, ete. 
sels 09 aught for, $195.7 wo eile, Beau 


POPULAR 
SCIENCE 
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xO experience required. Spare 
or full-time Writing orders for euarane 


‘MAKE Money—No Investment Sell Tmita 
‘lon, Marble Novelties To. Friends, 
Pian ‘Ouarantees. 30°" 


‘Charles BO 
| RAR O00 “Barber dire,” Gsiumsia, 
PLASTONE: Amazing new polish for 

3 ‘autos’ Beautituliy 


"amnouisSansicehi 
Tove Diary! See advertisement under 


‘ONE ‘Tool does Twelve Jobs, Bee Bishop 
Eden ende iene ae 
‘Supplies, page $3._ am 
AST Le 
aneet aie E 
seed 


EARN more for Chi 
‘plaques. ‘Sell local 
tal“Strong, ard duality. Paseinauine! 
Popular! Profitable! List tee. Artists’ 
Brushes, paints, instruction  bogka -avall= 
ible. Pienteer, Ji BX. Austin, Minnesota, 


‘SELL “Ruthbela— 


eaurifu, clear d= 


rineg'” trve! Proven! Work ak 
Expect someting odd! Pa 

fale. 220%; Cloverfield, Santa "Monica, 

Sat : 

BEAUTIFUL Sea-Shell Jewelry, 


Novelties 


‘and supplies wholesale. Send post card, 
Pace’s "Shellcralt, 2117 i4th.. Bradenton, 
Fiona. 

e ARE CONDITIONING 


STEER 
SMEAR Sue Bae 

oer Bly 
ee Mio Binal e Mint, © 


7 AMERICAN POLICE, 
HITE 


DEADLY Judo. Fiercest tenting techniaue, 
"Trek | Knockouts 
Fa asec Comat a 
“ad Walt Seaton, W. 


B ANTIQUES, RELICS, INDIAN 
‘goons 


WORDS, sapiers, dangers. pistols, armor 

Mifuseeated catalog, goc,, Robert Abels, 

asoiy Ledngton Ave, N.Y. 

480 ANTIQUE Fipearme 
dian Reuies, Plintlocks, 


(000 Bargain? 
Swords. in. 


‘Wenona, 1 


Demposiratgs, | Magic 
wer Ralaed letleriog 


stiver 
00. Sales terrific. Western Cheinical, 
Salem, Oregon. 


uid | Texas, 


4 FINE perfect Ancient Arrowheads $3.00, 
4 derfect tiny, bird” arrowheads. $1.00, 
Last "Pree. Lear's, Box 508, Galveston, 


ANTIQUE Firearms. Swords, Daggers, 
‘Powdernorns, Plasks, Catalomive 3c. Nagy, 
8 Senth 18ir St, Philadelphia 3. Pa, 
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18_ BLUEPRINTS AND PLANS 


10 AUTHORS SERVICE 


WRITERS. Create Original Plots from 
Dublished stories without” plaglarizing 
Pollo’ shows ‘how. Price S0e. ‘Guaranteed 
information free. Weitecraft, Box 202 
‘Chicago Heights, Wh 
I WANT New Writers to cash hundreds of 
checks fer 81 to 8100, offered each month, 
Tih easiest, way to write for pay. No Bre: 
‘experience necessary. Free 
Uctalis Ro cbligation Satinders Me cuss 
ines 401-8 independence Bice, Colorace 


2 AUTOMOBILES 


‘AUTOMOBILE Racing Book Pith Edition 
Revised. Tells how to Bild dirt tracks 
bodies, frames, engines, Teecords," super” 
hatdere rls Zrmi, planes stk ea 
peetoni 18-6.0.0. Kay ‘eet Bet 


20, 
‘USE scrap parts and easily Build speedy 
‘wo passenger, three wheeled, Motorized 
scooterveur” runabout” oF two” pamsenger 
imldret "Jeep" Complete » construction 
plans for both $1.00. Universal, Bat Aion 
‘Guim, Toledo 6. Oh 


model ‘chanes by "simple methods, 
Spved-wheel, Box’ 723-C, Arcadia, 
fornia, 


100, 
2125. W. Pleo, Los Angeles 6, Calit 

1940” SUPERIGNITIONITER 8,50 Atomic 
ASGR Pep. Mile, Bo, te, 88 


Prices ducted on reguen Dente to slist- 
ia reaslre, giving. Increased 
inllenge and Bor ‘deep mellow 
tonea. Three inch chromé tailpipe extension 
$5100, "Dunitone  Mufers. ia 
Street, San Diego (1), Galt. 


RAGING Car performace forall cag Tic 
crease bo ‘Special 

built 

Lee’ Motoreratt. 
Bidg., Chicago 4, Tino 
POR Mldxet car bareaing see ou ad under 


inotrojciea Midget" More Durty, 
Athens, Onto. aia 


AG. Champion and Auto x 
pion and Auto-Lite Spare Plone 


25e ‘cach. los ot 4 Of imote. Prepaid it 
{ou femit with order. State sibe. Georwe’s 
e-80th si, Brooklyn 20,8 Yo 
‘MUFFLER manual, Convert enally to Holy 

Mood, Laguna, Westwood, dusts, ete. In 
de construction setnie, ewulations ae 
game. Postpaid #1- MeiStone. Bor T23C, 
ecadia, Cali errecsract 
DUAL “Carburciom ans year complete 
blueprints $109, Corberaft: 0 Maxwell 
Rochener HK. 


Newfeia. 6 


Mach_Co.. 
MONOGRAMMED automobile seat covers 


FREE Plans Descriptive Circular, 
Write Production Engineering, 403 C1 
Hall Bldg. Rockford, linols, 


House Cheek ist Hours of 
fin planning jour nome with this looses 
leat portiouie, New. Practical. $1.88 Money 
Fash pearance." Rea Lion Pres, Got ty 


VETERANS: Flight training under the G1, 
‘and Flight t= 


sructor ‘Ratings. Write for information. 
‘Gottacnaik Schoo! of Aeronautics, Adrian, 


Michigan 
"CUBS, Wacos, Tasloreratia, Aeroncas, 
‘Big catalog. iSe. ‘Usts a 


ins. Some are “easy to sepelr™ crackups, 
iational,. Box 1683-C8, Toledo, 

Er ton. Know Jet propulsion, 
‘Bulla your own unite f lanes. 

Get complete dat 


fguiy. B0e. ‘Tecinical Press, Dox WU51, 
Silom, Mass. 
ALUMINUM “Airplane Floats, dandy for 


ed engines. Sinall pneumatic tired 
$oeehe Wile for erative iar Ors 


ry ‘AUTO SUPPLIES 
& EQUIPMENT 


WAVING Oar Trouble? New, Used, guaran. | 


feed auto, “truck paris’ save ‘money. | 
Tranmlaion rowciatt Desrite “heads: | 
reply. Victor Mo. West 


sin, Chicas 18 a 
‘AUTO parte f0F, ail autos and trucks, 
"Trans! motors, differen‘inis, fenders, ear 
buretore, Also. Boay Parts. Security AvtO 
ind Truck Parts, 1041 BP BAdy. Chicago 
CARBURETOR repair kits containing all 


‘the essential baste for” completely. re- 
building le carburetor. Over 400 Kits 


uresor, Service, i0"S ba: 
Prairie, Perna | 
1006 Matrits Needed to ke sae ving 
Meat Op ter 30% enviney or tial tent 
ite vaeu-matie “Carburetor, Go 
Sei-ado."w! State Sire Wauvatso, 


1946 SOPERIGNITIONITER $5.50, Fast 
Starting. Pep, Mileage. EO. Mix, 3953 
ant 140, N.Y, 55. 


AVIATION, Fmploysieni—momihiy wulge 
Lists Jobe wrbat, where Gos. 


ET enthuataste! 
Focket propelied models Plans - $1.00. 
petineca Company, Stan, sand, seattle 


‘AIRLINE Opportunities Get a job wih @ 

future tm this Tapidiy expanding Indus 
try. Contdentiay ‘report Just released tells 
Skat you should ‘Eeew about the airline 
Indusery.. employment opportunities. 15 
‘ianitcations, qualifeations, pus how and 


ie BOATS, OUTBOARD 
| MOTOKS, ETC, 

FELL wae, cat, shave 

reprints risa feet. om Rae 
to Build Boa: ae 4 


eon 
y 

parts and hits. Complete ee 

Toeue 28¢ (coin). Oreo Motor 

East Srieans 8i.. Bent. & 


BatL8”for_Seate,, Tew 
eciagitss Canta fo ‘recovering 

‘jaiiieloth, Alan-Clarke, 86 Cham 
BR! 


PROPELLERS: Army 


forte ite. Viking Kanoes, Merrick, 
E Boat Sal 

boats. trailers, 

Bharie ard 

benyc 

ALL parte for 14 fi 


Pivwood outboard 
‘motor boat machined to size and shape, 
‘00.00 


gals. ‘All Fastening ‘inetuded. Bagy 


© Re Dillabaugh Co. Port 


marine motors, @ 
‘suDplies, Catalog on 

sine Supply. Coldwater, 
FORD Marie Conversions, Catalow 100. 
saatiipan Masttacturisn Co. Dept, As 


PLXWOOD—Wwaterreat Woe for oat: 
‘building? Many grades, panel Risen, 

pulcknesees now beccining avaiable. Bend 
for complete. lists!" Carmen 

Brontgn, ‘Marine Department, Mount Vero 


20_BODY-BUILDING COURSES 


BAR-BELLS, Dumbbells. Exercise eauip- 
‘ent, Courses, Special offers! Pree book 
Jett Good Barbehi Co., Reading, 
‘MUSCLE-Building made easy! No appa: 
Fatus! 2 complete courses, $1.00, James 
ese Devt Hess, 7 ina, “Sprint, 
HANDBALANCING is fun! Teach yourseit 
GQuiekls, Write. Power. 023 W. Vine, Kal- 
amazeo, ifeh 
BARBELLS! Catsioe! Bur Barbell Co., 
Sie Orient Was. Lendhurst 


PERIODICALS, ETC. 


SRIELES or moet al are Havers Auto 
Parts, 620 Dryades, New Orleans, 


Raw. paris ail cars, Wocks. Desc 


‘needs. will advise. seiid no money. Ede, 
asiesidéth 8c, Hammond, Ind. 


EDISON Alkaline Batteries, light pow 
‘Afteen year fe. Bve year guaranteed 

‘eee “Tiluigated Litgraturd Set-Jay Com 

es. 209 Yookers Avenue, Yonkers. 


EDUCATIONAL Books sold cheaply 
ee ae oa ee 
Gaaiog Pree. (Courses Bought), Lee Mou: 
fain: Pisesh. Alabama, 
oct. 
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for our Tree catalog of books and rituals for 
Basona,“Oga'Foiows, ‘igh, gf Colum 


Bia ge Baas A Cogk Pubisher tne 
P.O, Sok Tua-RMY. Chicago #0, 
MAGAZINES (back dated)—1 

Imestie, arts. Books 


foreign, do- 
DDooklets, subserip= 
te, Gutaiog 106, rel 

Tei Pirat Ave. New 


‘Yori 


‘Subscriptions For All 
wines, Agents" Coufdential Catalog 
edieals and complets 


Aesnest Fishing, Re 
00D “Used” seif-instruction educational 


SH ae ea 
itu Beng, 26,0" Terminal Bales Bde. | 
Portinni 8. Oreson 


The | Miljions'—practical 
je, itzuctions for iin 


ticipation tn world recone 
ig ence dentands Tnousanae at 
‘America train ie 


fechnielans, engineers, foremen, laboress 


‘Terminal Sales Bldg, Portiand 9, Oregon, | 

BUILD YOUR OWN FORTUNE! The rules 
ot fortine  Suilibe are infallible "and 
wwe been followed by euccessiul men and 


schoo or taht You college, Butude 
a fortune is explained fully inthe book 
Wen, Cures Por 4. Lean Purse" Send 
$00 tor “n postpeld. copy" Savisiaction 
Eusranteed Bedard Publications. PO. Bok 
651, Deteort 31. Stlehigan, 
BOOKFINDERS! (Scarce, out-of-print un. | 
asus] books) Quickly’ supplied Send | 
ante: Chilton, Box 1917-PS, Beverly His. 
ft 
MAGAZINE Export Bales Co., 2084 Fim 
‘Ave. New York 29, N.¥" Over-issue 
popular American Magazines and’ Pocket 
Bive Books, Comic, Screens. Fashions. Pie= 
ferlalg: Roinances, Pups and many others. 
Export Only 
WILL Pay, $5,000, Bach For Certain Oi 
Books; Histories $300, Poems 200. snd 
songs. Catalog 1c, Ohio. Historical “Pub- | 
Iiahing Cp. 200 West ith Ave, PSS Co- | 


NATIONAL Georraphic ,Marazine 
1948. Any lesue. Periodical Service, 
a2i-s. Swarthmore, Penna. 
OPERATE Magazine cubscription agency 
cartutstie catalog comble(e suppues 
Sishere Service, Westfield. N. J. 
a 
ons. Beautifully lustrated, $1.00 
Astonish your friends, make money. Saits- 
fection euaranteed, $1.00 anaiats of Your 
handwriting free. St. Jotin, Noel, Mi 


Portraits) 


1098- 
Bor 


price: 
Rig Go. 348 North Risers Indianapalia 
Thaiana, 


PRE-DDEAT #140, Autor. Nichols, Box 
‘Waltham $4, Mas. oF 
boot store 


PHILIPPINE Campaign unpublished war 


‘phgtos. 20 for $2.00. Money back guarain= 
fudio. Chester. Pa. 


TTECHNICAL Rocks Largest List Bawards, 
Sot North 10th, Qt 

Sacee locate, ee ee 
Uiamplid any. he, bargaing "Gaston 

est Book 'Bervice, 18870 Stars Av 

Betrolt alehtean. 
LT Books, Cataboe aad Sample, te 

*Qudeman. Box into, Cleveland 


USED Correspondence courses, books, 
ought and sold, Pree literature! Spot~ 


BUILD Concrete Block Machine, Vibration 
and hand operated types. 100’blocks per 
hour. Hasy. Inexpensive, Setl blocks, bulld 
ome, garage, barn at low cost, Pree de- 
tai” Home, 200 W, "Wilder, Tampa, 
Florida 
‘PLYWOOD cabinet kitchen plans. 250, 
Piayne Cabinets, 40 ‘Johnson. Avene, 
Western Springs. Tinos 
COMPLETE Blueprints for 50 ev, ft Deen 
Tree—83.00, Shannon, 22370 Olinstead, 
Dearborn. Met. 


LAMPS—AuL parts for building or repair, 
Catalog ‘10e." Retund frst order. G¥TO 
Ba10 N. Clark, Chicano 40, 
BUILD New Principle Concrete Block Ma 
‘chine, motor Vibrator or hand. in 2 days 
for, $10, exelusive of motor. Maker Stand= 
ard block 


DUCK Decoy—Prints and Instructions 
$100 Bach, 8.00.8 Different Species, 
‘Box $04." Rochester.’ N.Y, 
BUILD concrete block machine, mixe 
‘aime Weeder. blueprints 40¢ each. Bor 
able sawiill prints 43 08."12" "plane. 
‘aw. edger 81/00 ench, Catalog other biue- 
prints foc, ‘Nichols Beuipment Company, 
i 


IP You Gould Build Five Room, bath, 
home’ with (wo. porches ‘for around 
$1,000 sine 60% Ness erica) billdine ma= 


ght. 141 ‘Broadway. New York 
EVERYONE Has Pen Pals. Get The Book 
Wow fo Start, A Pen il Ciyb' $1.00 
Dobiaime’s, 153 Collins, Hartford, Cont 
T Love Rathbelia'” intimate confessions 
‘famous Sansiccht diary). Picturesque 
ginal private 
lable, price 


eprint Row “only $100 
‘edition 
ther of these exci 


iting table, Two complete 
bmeprist, instructions. ony 
Brodeets, 130" "Dale "Road, Rochester 10, 


GOOD Paving Business siiverina mirrers, 
aplatnk mulopars. refec 
Ro tanke or shop required, outat ete 
roe’ oaet Gunmetal Co. 


Machine. “Spin 
‘smartiy styled. inexpensive paris avail: 
pie, cacy Bult, Write Maloney, Box 721, 


Boars. 
‘plans. 


BUILD tne home quick freener, Shop et 
plete instructions, $2.00, 


WHOLESALE Cutaloe and Directory. toe 
‘Searee Merchandise. “Latehaw,, Sunny= 

side-G, Indianapolis, ‘Tad pest 
ADULT Books 25e Pive—fi 00! Free Book 
‘lowues! Hirsch, Spring Valiey 3. NAY 


POPULAR 
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aris Basinecring Company #11 Eset Eim- 

ood, Surbenk, California. 

BUILD Concrete Mixer. Pore: 
Simple. inexpensive, Details 

Horne, 306 Weel Wilder, Tampa, Florida 


START Home business making statuary, 
es Fikes istry warden ural 
srigdet 


auld 
Biatbie _ melds yourselt, 
‘ree, Crenth 


Bibishers. Bow ioe- Ms Winnetka, Ti 


$25 WEEKLY working two hours dally. NO 
canvassing "No. Manufacturing, L¥ck 
Box M4ti, Cleveland 12. Ono, 
MOLD- MAKING. Plaster casting, Money 
‘iaking. Business. Literature "Free, 
Kemnilo, Park Ridge, Minols. 


MAIL Order Business course shows you 


‘Buccess-Catatog 
Pree! Write-Nelson Co., Dept. 4-01, Chie 
cago 8. 


BOOKKEEPERS — Operate Your Own, 
Bookkeeping & ‘Tax 


iste. etal free 
ict 


Dollar~A- Week 
Server. Pail or 
Ells. Box 202, 


Ty Fue peak Soe ear aa 
der, Particulars free, ute Co,, 20cA 


Everywhere. 
UL N. 7th St, St. Louis 1, Mo, 
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STABLE por own Z 
SAS Jay ena roar ts 
sie Sea 


Write So-to Works, Dent. R001, Claes 
Gaeaita naaneicne is bie money 
auart ana Yer tial apital we Salt 

able ‘patra 


las and complete 


1500-55, Ohio 8 


MANUFACTURE Costume Jewelry At 
eto Poe Prat, Hobby. ‘hi Pree 
meee ‘catuloguve. Instructions. 
Florida Supply House, Bradenton, Pla 


4868.00 PRORTT from every $18.00 invested. 
ailandara Service Bjotem, a Grange 3, | 


INCORPORATE in Delaware. Many d- 
VVantages, Pree details Corporation Fir- 
gal Contpty, inc. Delaware Trust Bulld= 


REALLY Wanna Work—i07 Tested money- 
ans, Pree Particulars gn re 


POWER Mower—Express paid, Dealers— 


ts, -Atomite, M2018, Excelsior 
Bargaing. Thousands of items 
rie refundable) ox 128 


‘FeSTeD moneynater, smal capa Baa 
‘ness plans, self-help opportunities, spare 


‘Other 
Booklets details 
intional Potteries, Perms | it 


Free, WriteBink, Products, 08-828 Broa 


GRD meer be eacs Reaie a, 
Literature and Sample free. Chaney, 1136 
oth St, Jacksonville €, Pla 
REDUCING Salons make money. Start at 
home. We supply automatic equipment. 
Nations! Products, Portland 2, Oregon, 


tame’ deus, mall order business ta 

formation. ous travel 

Hime allowance: List free. Bookmaster, Box 

w-c, St = 

START your own business, Plane galore 
‘Dime, "Dorstea, “Gor tava. Chicas 


ot 


Fran 
‘Roanoke 7, Virginia. 


REAL $100, weekly 


tunity! Details, 
ap. MacCorma: Madeira, 


‘Aci, 


je Taatrac- 


BABY Shoes Preserved Cony 
pie Watson, 


Hons. Exchusive Rirhte 
Bel 


auIck 5: Suge Mone Teed Anois Bias 
Geo. & Parker, New Brunswick, 


iby-Shoes Complete Ta 


RAISE Giant Chinchilla rabbjts, Tremen- 

‘ous profs from gorgeous fur. delicious 
‘mest. Teal business. Willow Farm, RIGA, 
Sellerevilie, Pa 


404g, Gugantie Directory, of Oppertunities 


‘Wholesalers, 
Desert 
prc 


PROFITABLE Mailing Merchandising Busi 
eas. Write Biega. it Harrison, Phil, 


Portland 1. 


MATL Order Business splendid epporiu- 
‘ity: proptal 
rant 


in Advance! Best 
‘Operate’ Valuable 


teed: ‘Send. $1.00" for’ complete” plans to 
Besinessman, 106 Main Street, Batesviie, 


profits eeling these two profesional 

Feettets Co esteg anne pone uml 

johnson Co, ‘Ciarkfielé, Minn. 

MAKE Strange new plastic te. pound. 
fe, “artzactive Boots, wails, 

wah li for alk Baye Laboratory, 


Seroonbing mote nell ote Gia 
BuBEDE Sule rosie, Darrah, Grane) 


ident — 
fesersBine lane. ree. 
P.'Pagney. 307 York Si,. Jersey Clty, N. J, 


MAKE Plastic Jewelry, Pree Informattor 
‘Auer Co,25-60 26th, Lone inland ty 


MATL Order Business can be your future, 

‘Same ag hundreds advertising In thie and 
other publications. “Mow to Build ‘Your 
Grn slat Order Busines —noted Specie 
it's. 10,000-word ‘Treatise—thows ow 10 


man Gy. | ete emigre ta a 
Central, Simpron 2. Kansas. a az 
COLOR” Gracie, th Choma me 
oe, SO ahaa Boar 
birebetie, without molds. “Wishine-wells 
oa a es 

Eee lacs cam it 
Bendtiand HoResod Caleta 
EATER fr mine 

seach ie 
Gis RAGS BPN 


RUBBER Moulds {or cas 


iterate, 
1336 


ine noveltien, 


Carbondale. 1 
HEALTH First! New Drusies: Method. Dy 
fnarmle teetinigue: aickly learned. Hestlta 
Unbelievabje. Biz earnings operating a 
“Heaith Conditioning Club". "Metabasi, 
Bo128c. Stas Lor Anseles 

QUICK Money! “Repairing Caz Batteries. 


‘Amazing 
sgh Bouraue, 5113 TE Path, Marrero 


ocr. 
Te48 


41 
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SUPER X Linuid Molding Rubber. Sample 
“Jar 250, Quart $3.00, Gallon $10.00, Free 
‘Sample, W. Wooley, 118-8 Donald, Peoria, 


EARN Money At Home— Assemble colorful 
handmade Jewelry Bree wholesale propo 
geen Hehe iia imei "Danvite 3, 


IMPORT, Export, Represent manufactur- 
a, Beal wit Se Atari, Alia, 


er, i835 Champa, Denver, Colo 


OPERATE Mail Order Business, anywhere: 

start small) spare time. urow fast from 
profits. ‘New,’ ilustrated course, 'Simpile 
| Bed Seuing By Mail" fully outtines test 
| ed. winning methods’ ‘$198! rerunded. if 

‘hot ‘satisfied. Descripiive prospectus tree. 
Prank J. Ariz, 10000 Harding Drive, Tor 
edo 9. Ont, 


PLASTICS—Casting, Molding, Forming 
fasily learned. implied Worksheets 

(q-illustestions) explain tellable methods, 

$1.00, Ciycular tree. Biagties Digest, 30970 
‘Tracy. Kansas City 4, Bo, 


MAKE Plaster Novelties! Special Molding 

Rubber. Pree Sumple Quart 43.00, Gale 
ton $10.50, | Pree Iastrustions, Universal 
Sales, Hox 1076-3, Peoria, I 


MAKE “Money collecting names Simple 
ony Zio, Sanders Bros. Merchants 


stn. Bt" Louls, 


"buivertal Sates” Box lane, 


ESTABLISH Profitable Mail Business at 
opie,” Opportunities “Literature. Pree, 
gee aT84 Pope. Washington, Milwaukee 


‘gouston 
Service, P.O. Box 357. Heuston 12, Texas, 
SYNTHETIC Latex wih Nea 


pase tor 


lek Devine! 


Tino. mail, order, basen 
cals ee, Hsien, Dept. 100, 08 
SShoirwocd, cx 


—_ T Seeap Baotl toto Gast iantroaiions 
mieuvers een Boe 1 


“making fascinating 
that files We 
W. Darel, 


START. toy factory 
‘ops0-Copter. The t 
oc plastic, $4.00 TOF 
Ceonard, ‘Texan 


45000 YEARLY Possible, Distributors propo- 


ign Shook 20 Cedar Hi Bal 
METALIZE “Baby Shoes! Baally Learnt 


i Sales, Box 1076. 
OPERATE, Mail Order ook Shop. Sell 

Hooks Magazines: Bost Cards, Station 
ge}, Ofce Supplies by ma, Stary small 


BRONZING Baby-Shoes? zh Ska 
eld Details fret Write: 0, Morean, 
Bos Beach’ 


6 to,72 pages each. Pull of money mai 
ion, "the. Kraft, "AUTOrN 12, 


‘THINK of 11 How would, you like 10 be- 
‘ome «Millionaire in, thtee yeure? 

ft Ge possible 

Batter states’ 


No tk ‘whatsoever. Withdraw all of your 
Savings in three years. ‘The most, mlracu- 
fous pian ever conceived. Sell It by mal 
Make from $10 {0 820 daily. Practically 10 
feapltal, stock or experience necessary to 
Start, Send only, $1:00\ for attractive ‘cal 

fred booklet, wiving complete Getalis, and 
Inutruetion. for selling Or send. 236 ‘Tor 
maaing Brief of this plan. Is Postuivels 
Guaranteed to be 

Roney ‘refunded. Iminediately. 
Prof Bullders, 305 "Weer @h. St,, Dept 
DM. Low Angele: 14. Calit 


‘exictiy as represented oF | 


ext’ Proatabiy? 
{ulate Pree Samples What-e-bo-ehon, 
Box 1082, Teoma. Wash, 


HOW and Where to obtain onal, Parti 
‘Wapakone! 


Sete iene ae 
| 
| 


TE ete cia ree eel eeniaeen 
Ghat plsaues,, noveltier ‘Bookenas! Pree 

saonpleat oxen, 0H Ghats, Hae 

SELL Merchandise i, mail Proven method 
shows how, Low. Pree detals. Jobnson, Box 

savallsion 3 Maas 

MAKE Shell Jowolry—Basy, profiable 1 
{ontaied bc featrsctions He Prec ctt= 

auone Pigg, Shiiratt Go, Bos 1040, 

‘Forisa. 


=r ee Security and Digpiey 
3 owe anh Bunce 

Scidweat Brag Company, ofan: 
bas 18, Onto, 


DOLLARS Daily! Cleared $1909.00 in iwi 
‘mouths, Detsile. Duffy, A 48, Coving- 


BIG. money 


GalPree, Fiore Lopuiton, Perma.” 


‘START a Uteuime, prottable, Independent 
faking’ quick nish 


‘United | Tusiness qui hotos, 
| Qlossick Mtg. Co., SH Monson St, East 
Peoria, HL. 


TYPISTS. profitable business at home. 
Compleie "copyright “Information, Soe. 
Gaunt, $951-B Broadway Chicago 3. i 


A Big Ume mail order business can be 
started in your spare time at home. No 
speedal eauibinent needed We teil you how, 
‘S" Smuith. 4130.8. So" Mabbett Ave, 
‘Béllwaukee 7. Wisconsin 


CLEAR , $5000 Daily Selling Ber 

‘unas’ The Service Station, Driveway 
Gong, Free Literature. Knipp Specialties, 
T20T=A, Orizaba, Long Beach 4. Cal 
BIG Pay jobs in welding. Complete welding 

Tessons ana reference’ books, $16 pages, 
41 Teagons. $2.00 copy. Money-back guaran 
fee. Hobartweld, Box P-1006, ‘Troy, 
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San | 


| ton identiteation cards. 


OPERATE profitable mail order business 
Splendid, opp 

won Bales. 

Oiio. 


de BRINGS You Hundreds of moneymak- 


“poeta tas aa 
pee reeliet celine, a 
See eat daats, 


CHINESE, Sprout 


Bears, Page gamle, 
angio aa 


wood, We a, 


1 00-Biehop's, 
Suis Wa North Ave, Milwaukee 8 Wis, 


METALLIZE baby shora 
prec 


SPECIALIZED Nall Buainees Farmed $1400 
Monthiy. Copyrighted Instructions, 81,00, 
WHI Boyd, S31 Fourth, Pittsburgh 
BUILD Miracle Homes, Yours, Others. 

Chamberlain, Pitzstinoie Building, Pitts: 
buren 22, Pa, 


‘SYNTHETIC Latex with Neoprene base for 
‘mholde! “ulek, Divine! 


oe cee Se 
Sr Be Se Be erie 
Bast «Sra Street. Clevelkod 3, Ohio 


2 Delaware, Many ad- 
Tagtaree Pree detaia, Corporation ge 
hes, Delaware ‘rust Bulla 


OWN A. mail-order paper 
Tress Sell entelopes, ta. 
Shojeate, 


A Profitable mall order business can be 


pours, "Plea, “aay work, at ‘home: 
spire time, ‘Start imal row but We tel 
Fou how. Baker. 301 Sanchez, Ocal 


FGeronae tr vorcuns cea taty oe 
frets, detatis. Pree. Stilimans, 338 Kae 

ston Ave., Brooklyn 3.8. 

BELTS! Make ‘em and make money, No 
Tools! Sample She." Art Leather, ail do 

sep Aves Rochester 8,.N. 

ectaion a tonne cone aS 
“Associates, 331 Fourth, Pittsburgh 22, 

Pa 


PLASTICS, Start your own business im- 

‘mediately with $600-$800 capital. Com 
pete equipsient for permanently plastic 
Tassinating all types valuable papers, pho- 


for tree folder. Preco Tacorporsted, 954 E, 
bist Bt.. Los Angeles 1. Calif. 
PLASTICS Directory-Wholesale and Retail 
sources for thousands of eta. mates 
files Stoo Plautice Digest S978 Tescs, 
Gis 4M. 
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BE the fret in your Community with 
HEXE-KOL the sensational new insectle 
cide. Successor “to DDT. Sead. 73e. 107 
Semple pint and full information. “Your 
‘money refunded upon receipt of your frat 
order’ Don't delay, this is really’ hot, El 
‘Wood ‘Company, 055 Lafayette Bids... De- 
Trott 26, Buienigan. 
LIQUID Marble: snow-white, multi-col- 
‘ored. Glazed. Ungiazed. Composition 
Flooring, Lifestime wear. Any color. Flex- 
‘molds, Plaster casting Ger into the 


a 
GomiposTes, “Bax ise, St. 


‘UNLIMITED Opportunities i Mal) Oxges 


Toate, Mis 


Stan 
cngton, "New 


CASH! Spot cash for cameras, lenses. bin~ 


sii W. Medison St, Chi= 


Yore wy. en 
AMAZE others. Add faster than adding 


tacking, ‘Free Getals, Maths Intute 
‘aia. 


‘OPERATE profitable mail order business 
Splendid Opportunity. For Details write 
aie bats Or bredernk Be. Ean 


FROM Square Foot Plywood. Jigsaw 
ecesary Wile, Woodarts, 3, 
Bridgewater. Mass, 


ILLUSTRATED, How to make siple Rex: 

‘molds, Boe. “Hhutrated advanced 
mold suaking $1.00, Apex Platte Products 
1140 Eetes, Chi 


i ied 
‘cally inelned to. ke Into a prodtable. and 
leusanit Dusiness.t can supply 30 excel- 
Tent used Arcade. Pleces, ineluduig a ha 

model Photomatic and Wileox-Gay Fecord 
Iminking oueit for about 43000. Erwin Bald 
Seren, ade. ie acne 


‘91, GIBRALTAR J. Block Machines of- 
Tet Kast ‘start In booming 


Mental ‘Ventiintor Grilles Write er wire, 
Fin. Die Casting Foundry, Orlando, "Pls 
DON'T throw it 
Gortune in Your arise gr eelinr. Write Re= 
‘geateh Enterprises, P.O, Box $206, Ha 
fandtown, Balto. Me 
START Profitable Business, soli amazing 
‘cleaners under your name, Mail Or local 
Samples 23. “Linnell Co., Box 11208, 
Cleveland, Ohio. 


OPERATE prontabie mail gree busine 
epportuuity. Write Walter Service, 
ob Baer 112th, Cleveland 


‘uve mall order business. Pree samples 
elley Service Buren, 215 south Monroe, 


Dingct ne 
New profitable protescion. Copyright 


Gumpaiens, | 


details, County franchise and starting sup- 

piles postpaid €1-00. (Value $8.00). Diree- 

for Snyder, 110 Grestmont, Reading. Pa, 

WOULD you pay 3% 
‘Golor-sulustrated book “303, 

ful Berns 

sional" 


American School 


30 
‘check, imames 
yeull, Box ‘263, Duluth, 


RRERS,— Make 0.00, 75.00 
‘plagues, 

molds. anatruetions 

furnished. Sample, iat with mold $2.60, 
Plastic Products, 1416-12 ‘cnt 


age, 


St, Chlcaxo 2, 


SURPLUS barwains, Scarce Cameras. Na. 
UonwWide Directory 250. Seymour. i0i-It 
Stierman ‘Avent, New York 34. 
LENSES remounted. recemented and coat= 
‘ed. All types of American ana ‘imported 
gaiheras repaired. "Special ‘photographie 
rats ‘built t0_ofder. ree Estimates, 
fotoking Supply Shop. G80) Clark Street, 
Chieago 36. 1 


Ee eae seer ot 
CHL tata, tangs Prostae Fresar 
i Ha ae a ree 

eee taal i ar 
FE, § pote, Prony, TG TS 
aig, hate, owas, Nat 
Sore aioe 


av. & $1.00.) “Directory 
Sele. “Los Aiauetes (3), 


FREE| “How to Sei by Matt 
tow, “2261 Marquette, 


CAMERAS Enlarsers-Photo Supplies-Piee 
fataioe, Cavalier Camera, eas Cente 


NEW, ang wed 16s sound projectors 
ae ‘Rell-Howell Victor Holmes 
gyaiiagle “Gtilagher Pulm Servic, Green 


Aesienments immediately. References ex- 

changed, State qualifications. 

CHICAGO Mall or Branch Office Address, 
Lowest Rates. Puultiess Mail, 3400-A, 


Eneaocines wanted.” State eualiications, 
NATIONAL representation service, Busi 
Fsonal. Capable associates. tn 
Iniversal Business Service. Box 
‘Orieanie—Attractive proposition 
fo reliable persone as cur exclusive repre 
Sentatives, Pull or part time, 
26 CAMERAS, 
PHOTO SUPPLIES 


SIGN PAINTING 


CARTOON purses 22 Easy Lestons. 260 
gare uke 230 
Pack Con 32 


“HOW ‘To Make Money With Simple Cur= 
toons." A ‘book everyone who likes to 


draw should have. If ie Pree: so obligation: 
Simpiy’ addres. Cattootisis"” Exchange, 
Dept. 4410-6, Plessant Hill, Oblo, 


MAKE Birr gol cn 
eee een eras 
Se ga tae Se 


‘NOW Paint signs in six months daily 
ethane West New 


CARTOONS Drawn of 


LEARN ghoweard writing at home tn epare 

ime. Faseinating. Litetiie business of 
your own. No special ei needed. Pree tn 
Tormation, Sherwood Publishing Co. Irv 
ington 32.N. 3 


ture, "sehol of 
281, San Fs 


‘Cartoons, PO! Box 
To. Cali, 


AVE, you « camera, Improve your hoboy 
‘Of piiolcgraphy and learn Row to make 
better pictures. 


Rewbisy St, Doston 1, Mase 
PHOTOGRAPHY for pleasure or profit. 
‘Learn af home. Practical basic training. 
Long established sehool Write for Booklet, 
of Photorraphy. 1315, 

Stickigan. Dept 1742. Chicago § 


Instruction and ten 


‘SIGNS Made east 

Seis modern alphabets, numerals, pate 
tems: Slzes upto eight inches. All" for 
$00 ‘Co-operative “Business, Box’ 
Chcazo, 


EARN Money evenings, copying and dupli- 
feating comic cartoons for advertisers, 
adservice, Areyie (2-B). Wisconsin. 
‘oct. 
reas 49 


CHEMICALS 
AND APPARATUS 


WORLD st free, Harry Eishols, 
‘Box bors, Pittsburg Mi, Penna, 


TOMINOUS Paints will glow in dark 
eeigig Raurmgunt Chemical Co. 136 ub 


Eibonstony sooplin Coaican aoa 

‘oparatur fi] descriptions. 38 Pare Bog 
pee Blandard Science gubniy Co." ‘asa X. 
Paulina’ St. Chicago 22, 


sabiished 19a gohn Winn 
aor, 1k W. urd Bt. New York 


TEN § 

STUDENTS Laborsiory Supplies. Bend se 
for Catulox. ig, Chemical o.. 238 

Pourun‘Avetie™ Brooklyn, 8. ¥. 


THIRTY Different Selected Coins $1.00, 
‘Oddenon, Box 482, St Louis, Mo. 

WILL, Pay $10.00 Each For Certain Lincoin 
Pennies! * Tudianheads - $50.00; 

1/0000" Catalogue Tac, Federal Coln Ex 


Shange, 11-PS, Columbus, Oe. 

‘WE purchase Indianhead pennies Com: 
iefe ail coin catalogue ‘0c. Pairview, 
‘Broadway. New York: 


DRAPTEMEN ay say ht ete 
ATR ec a eer 
Colimbus.” Nebraska. = 


45_ DRAFTING INSTRUMENTS 


iy, Box SO. Columba 


Ohio, See Advertisement page 23 
a AL. 


ie. 

Seat for ‘amateur selene’ advance= 

ment 

(CHEMISTS—Chemical questions answered. 
Formul inerals, Piavoz, 26 


is, 8 
Erwin Place, New Britain. Coan. 

rig, Chemical AP 
‘Supply, 


CHEMICALS ad apparatus fof fadustrial, 
“ind” private - laboratories: 
te aunty Bervice tor cortenpongence 


ftowieat Sup mirc ot fia Hope 


MG, -Aitariio, ‘Texas 


axDHOoK for Chemical Experimenters. 
jundredts ents: iuerated 


fn, Pa 
QUALITY chemicals 
Posteara ‘brings. fh 


Laboratory Supply, Re 
FREE Catalog: Chemistry, Phys 
‘eralogy. Biology, Optics, ‘Tracey Labora- 


Bvanston. itinots 
CHEMICALS. otnce quantities. apparatus 
‘catalog 8c," Pleischer's. Laboratories, 
Eve Mass, res 
INTRODUCTORY Chemilairy Brochure 10e 
‘Lankton  Chem-Research Bureau, (est. 
a044) Lansing 15. Mich 
LABORATORY Supplies Por Chemistry, 
‘Blolowy, Physics America's Headquarters 
for Home Students, Catalogue 10e. National 
Beientite Co. Dept, 1, 2204 W. North Ave., 


Ghieago 47, iilinols, 


DETECTIVES Work home-Travgl Expe- 


fe 
55 West wine eve 
T 

Service 
pecTitinal.| 
BE A Deteclive—Send for price stot 

Couees as iow aa 2.85 rubies 
om, ‘Theatre Bide. 


‘Used self-instruction educational 
Qooks on al sibjects boustteold, Tented 
exchanged. ‘Satisfaction guaranteed. Com: 


ete information und 100-page ifuatrated 
Berwain eatalon Pree! Write=Nelaon Cow. 
see 


recat 
Sut managers, ‘ds, hostesses, 


i one 
Shain axents and’ 86 oiner types ot im- 
ortant positions! From 

tons 


a trp mena 


luce Youmand Our aMaXINE 
"ingy—actually, certifies yOu 
ood", ined. Wi 


ELpRIA ier Tecmo el 
oSeitt tea ees 
a 


a aie for, tree calalonue. 
fechinical Institute, ‘Box 
‘Texas, 


BECOME a Doctor of Paychology or Meta- 
hysies. “Teach secret” of contentment, 
pineet, ‘Win degree. of Pap or Mab, 
Solve metital worries, Pree book, College of 
Universal ‘Truth, 153-A, N, Clark, Chicage, 


cern wile 
younes 
Fave, Pa 


old, $1.00 Lists approvals, Delonte 40. W. 
st ¥. 


COLLECTOR Wants olf coins, Sieer and 
erbert Feit, Seon Xvesue Re Brookise | off 
STREET Gar Tokens 35 Each § Tadian 
‘Heads 206. Victor’ Tronson. Champlin, 
Minnesota, 
440. ANTIQUE Figearma’—5.000 Barsaine 
Indian elles, Flintiocks, Swords. Min- 
gquln, Cartridees, Coins, Rifles, Carbon 
Rouse Catalonte-Photograpne 28. Heike, 


et Sent iensas Bullppiner Tea ea 
Sn iaien 
at en ee aa 
Ha Sena? me 
50 fence 

scence 


RAISE | Moneymaking Angora Rabbi 
‘Wool $14.50; pound. Plenty markets. Par= 
guides frees White's abbiery, Eewience, 


"EAFOWL, Pheasants, Mallarde_ Pigeons 
fries Pree Jewel Game Par, Danvie 
‘MONEY Raising Rabbits, Tnvestisate, 

older 10. Close Rabbit Farm, Tims, 


Car ope 
‘State, Utica, 
Sample: 25e. 
$2,000. & year with Angoras We show you 

ve, Purnish markets, Wisovs Rabbitry. 


Mawazing. Room 762,751 
N.Y, Pive months, 61.00; 


WANT A. job? Commence 
‘month. Men-Women. Vets get preference, 
‘Try next examisations, Prepare at home, 
Epuge Cit Service Book with simple 
positions Pree, Write today 

Dept. A=, 


Sire Franthin inattute, 
Rochester. N.Y. 


HOME Siuay cpurse, drigiess therapy. Pree 


Tnst. of Drugiess Therapy, 


ton 
artcolare free." Ait Weldler, 192i Welles 


fey. Loe Angeles 25, Oaiiforni 


POR an extremely profitable lifetime bRal- 

‘hess, operate a Collection Agency Credit 
Buren. Easily earned, ‘Write Cole & AB= 
Sociates, Syracuse 2, New York. 
‘MEDICAL Hypnotism and Suggestion, Les- 

song in Hypnolim ad Sutgestivg Ther 
apeuties ‘Kirk Sales, 
‘Wellington, Ohio, 
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LOCKSMITH Course. Lock-picking. key- 
iting. ete $1.00 prepaid. Miller's Key 


DETERMINE the occupation offering you 


DISABLED Veterans Prepare for Post 
oftce Exams with Boston, Expert thirty 


nd for Folger. Parren 
Bpringfeld Street, Boston 18, Mass 
MODERN Welding Schoo! ives (herourh 
training for one of industry's 
Jobs. Experienced. tnstructors. 


beat paid 


USED Mechanical Self Instruction courses, 
Seng card dor Free lst: Mechanica’ Press, 
P.0. Box 10400, Howto 


MOTORS, ETC. 
WINDING Daia, listing 32 motors, single 

‘and three phase. $1.00. Motor Daia, Box 
1431 Kansas City 3. Ma. 


ENGINE castings. Supplies, Catalogue 1 
See aT aa fies. 


Hobart Brothers Co.. Box P1006, 
‘Troy, Onto. 


5 FIELD GLASSES. 
TELESCO! 


"ES, ETC. 
BUILD Your Own Reflecting Telescope 
‘Copy of instructions 10e, Catalog Free, 
Mayhoor, Katonah, N. ¥. 
0 POWER telescope, $2.98, 250 power mi- 
‘croscope, $2.45. Also bargains in binocu~ 
‘cata 
New 


complete 3 
iy” mounted.” View 
Write Bkyseape Co, 


I ANPERE cio wali 155 
ger iis at mateo 
geruinites Bea 


REE master 7 Trpties courge 
uldance, ology 
site‘aib 19 Kneeland, Boa 


HUNDRED 
Catalog, guatert elma 


wauee, 
Repucng. oun, Healthy. Drusiess, 
(00, Larson, 323 Stowe, James: 


SENSATIONAL Male Shorihand & T¥e- 
abe Course Ste, Laramie Sales, 4800'S, 


ELECTRICAL SUPPLIES 
‘© EQUIPMENT 


1G. Pencil: Writes-Engraves all 
ald. Beyer 


"Metals, $1.00. post ‘ate, 
4515-0 Cottage Grove, i. 
NOW—Repair your own electrical appii- 
‘anees with Olianite Belt-weldine. 
cal Heating, Element ‘Flux. instructions, 
Gelivered, price $1.00. Stick Porm aie each, 
‘Sales Company, 


0" doen, ‘Cant ati 
Sotth Main, fore Worth, Texan” 


3 ao 
rue Wat esta 
a 
ros. farorable eli 

eae 


GOOD Farms — Ranches, 
Sinn. Montana, "idaho, Qregon 
‘Dependal 


$1.00 


amazing Nichrocite Paste, 


‘sitaply “overlap 
‘and turn on current. Pamily size $1.00 
Satunaction ‘guaragteed, “Arrowhead 


i 
Sales “Diateibuting 'Go., 407 Phoents 
Bldg. Minneapolis. Minn. 

"NEON Teat Light, Guaranieed, $1.00 
"Fday,_1816- wana 


RADIOS. toustars, irons, clock. heaters 
Loves,” su 
‘West 23 


‘assemblies, Make your own. 
“425 Bast Jefferson, Spring 


‘Appliances. Immediate. delivery. 
Yst. Mailorder Electric, 108 Sow 
boris, Chlearo 


Giadewater, Texas. 


: 


MINOCULARS. Beautiful Army type. ail 
‘metal construction. compact: lightweisht, 
Powerful a330mm. Lenses, With case nn 


Htrupe, only 43.50 postpald. Tax Included, 
Siatanieed, power "Dll al Oraet 
Go. 923 Eauie St. Ui 


REAL, 17 power telese ri ‘simulated 
Cte Dane tekg i, Send, $1.0 balance 
“bnited 2300-8 ‘Lawrence, Toledo, 


ax, Magprodax, 


< onvia Sg ey Ty Gy = eat re 
oie’ Washington, Hoboken, N 


on INVENTOR 


INVENTORS: Avoid unnecessary expense, 
‘Write for free booklet explaining how 
Contain and’ Advlanry Service ea 


Foe foe 


7) asl 

teat predt from inven! 

‘Amerietn inventors, Dept 
nW.. Wan 


c Fee, containing 100, 


avERDR Eon 
seal na ieee 
EAT ca Ra 


patenttAGornern, Chrisman Cohen Box 
‘is. Manhattan, Kansas ial 


‘THE Inventor who believes he has a new 
‘and useful invention, and needs. advice, 
«should ‘consull-a competent resistered at 
‘ent attorney. Without obligation, write for 
fa information on how to secure Patents 
“Trademarks. Fundolph a “Beavers, 
Resatered Patent ‘Attorneys, S0-# Go 
‘ide. Washinston 1. 


ronoee thout 
‘ion how to protect your invention 


‘the 
patent laws were enacted for the benef of 
{he inventor to give film protection for the 


{egutes of hls shvention which are 
‘The United States Patent 


oe 
Beas Brier, emt 
Pp 


ent 


Tespect to patent protection and proced 
atent protection tnd progedure 
thout obliga 


Fon 
6 5 


> | POPULAR SCIENCE OPPORTUNITIES K 


INVENTORS—A Patent 


is a Valuable 


fo not have to be 100°" periect before yout 
tn obtain patent, Pirst step ig to have ts 
conduct searen of, prior U.8. Patents and 
Fender a teport ag to ite patentablity. Send 
Rt once for further particulars and "tne 


fon Registered Patent Atiorneys 


‘Aulantic bids; Washington 4. D.C. 


INVENTIONS, New Products, Ideas, Mod- 
bata Sal Maen: 


Tools ave our 


Write Mode! Crater, ane, Box 


INVENTORS! Have you good patentable 
ellsaa? Weite Mr. Mtatet, 11 West 42nd, 


WANTED: Practical Inventions, Inventors 
‘Bechange, Research’ Division, Dé, Hart= 
ford, Cont. 

INVENTORS —Market 
Magutsctaring: Models. 3:-M- Burling: 
ton, Rentueky. 


09” FORMULAS, PLANS, ETC. 


8 FUR FARMING | 


RAISE profitable giant Chinchilla rabbits, 
Great seareity means large profits for 


GAMES, 
ENTERTAINMENT 


SLOT Machines and games for home oF 


te tie Sant, eit Sa 
aoe a 


Complete, $1.00 each. postage bald. Oallo- | 
fay Ancestral Ghatiay 318° Union St, 
Pasadena 1, Cau 


CURIOSA Collectors!! Send For “Ruth. 
igs ramen ‘Sansieent Lave, Diaryt 
srisement onder 


ie care x: 
ELECTROPLATING”—book cn how to 


LEATHER Craftsmen! Are you tired of the 
‘Same old designs’ Are you tired, of lac 


ode Tepmating” $2 
catalog: Pree Northern Supply Co., Dept, 
3, Sheboygan, Wis, __*__ 

TOY patterns, Circus wagons, trucks, 
fasta, pull toys, etc, 38 patterns $1.00, 
Gontinental Momeeratters, $07 Bireh, Bath 
Glatre, "Wisconsin. 


Pepa ara 
Warhaven industries, Hast Aurorn 3,.N, 9 


57 MONEY-making plans, also formulas 
for salable broducts, Descriptive Booklet 

free, Hiite Co., 230-A Grand BL, N.Y. 
PORMULAS—All kinds. Latest iene) 
ers: literavure Pree, KemicKal, Park 


‘ihentic, Fellable, practical: wend for Pres 
uerature, Bullzwids, 865 Kingston Ave. 
Brooklyn 3. %. 


MAKE—Beer-Wine or Chai Tested | 
Ae ees yoceces Smarts Presi | 
911, Witmingtan, Delaware, 


‘SPrORTUNTTY of Hfetine sppiing DOT 
land other Profitable products to farm 


‘Leo Service, P.O. Box 1261, 


HOBBIES, COLLECTIONS 


FY slones removed from rings, etc. 
‘ssorted. $2.40; 60 large 


‘oo ones $3.46. 
B Lowe. Holland ing, tou Ma, | 
Invi fan interesting and 


‘rota hobby. Write for complete 

. ‘som 

ydiiare institute of ‘American feventore, | 1 
Dept 30-R290e-Rye ‘Sts Ne War Wash 
fnton 6. B.C 


CREAM, ert ually. Brstiens Share, 
parace, Hae adda fod pounds Formal: 


\dbury, 34 Waldort Ave. 
Erlagoport 6, Go 


“GEM Cutting” Profitable, interesting: 

Hobby. instructive Illustrated Booklet, 
‘Qne Dollar. Mineral Specimens Company, 
Bos 1101, Santa Monies, California. 


NEED Chemists” Formulas. Anaivaes, 
eat acorns Sctentiae Oompa 


T collect dimes and dollars. Sup 
envelope—togay!W.. rely. 
Gindstone, Sueeveport 36 


DRUGGIATS crying for Kola eyrupi Rasy 
made! Materials, Availabe.” Farmine 
00 taker 


source ‘ 
Mute! United ‘Mie. Associates, SH Ave. 
G Fort Worth 5, Texas 
FLUORESCENT Tubes) 
efinitery. Instructions 
s40:5 Leavenworth, 


FORMULAS Latest Best, Analysis Giant 
ormula catalog and chemical Fstraction 
it lve. Refunded first order. B-Bellort, 


FROG RAISING 


ising!” New book tela how. 
Marlboro House, 1035 Mariboroush, De- 
trolt 18, Michieas. 


WANTED: OM cigarette ‘cards. Write 
‘Charles ‘Bray, Bast Bangor, 


BNUSED, Match Book coe i ot a 
erent 1 00.3 


‘covers 
ree ists Gharier Edelman’ Wt B Ess 
Hieeiand 3 Ohio | 
SWAPPER? Collecor? Send 10 fo opie | 
eutrenay Contacts, 1325 ‘Sout 

nih Omana 6, Nebrasi 
SWAPPERS! Kollektoral Hobbviatei 
Ciwhatcha got? Witcher Hose} ria 
aa | Seal ont ae ee See eee 
EXCHANGE duplicates, Swappers evens 
‘here’ List ide pariieainry free." Boz 

2188""Denver 1, Colorado. 


NEW Hobby Catalocue 10. Wholesale Lists 
{or deaiers. Quivira Specialties, Topeka, 


Ht 


| guind. a°S8° West sara St, New York. 


JEWELRY. Acceasries,Findines. | Plast 
ang metal pinbucks, clasps, chains, ries, 

pearls, stones, cameds, ete, Prompt ah 

plow cervice. complete Hist 10s. 

‘chishotes 

cry 


ros plywood Novelty F 
St Numerals Plaques — 


SBSer Tine! san 


frated,, Write Wo-Met Shop, 
Georeia, 


“Ashbu 


a he ed 
10 uk Westerns on uselen 6, Gale 


HENOCKDOWN Cedar Chest Lumber Ve— 
teers Pree Price List. Giies-Kendall, Box 
438," Hunteviile, Alabama, 


TOOLING Leather felt. Beads, Sequins, 


Free, 

Go abicwiiong Fun, beets alere! writs 
imamate Aberatt Brody 9 West 
ORM Sire Bempsteads 8, 2 


meee iat 
oe See cae 
Ee Pure cies 
‘Service, 353 Calyer St. Brooklyn 22. N.Y. 
Has es eee oe 
age LSA Sr tar 
sata ieee a 
Saree betes BAL, Be 
a 
Se eer aed 


pearance. “Send stamped" addreened 
Yor price ts: Ryder, 1920 East 38th 
‘Street: Brookiyn 29. N.Y. 


yware, 350) Wa 


BEAUTIFUL, irrorg irom inexpensive 
‘window glass for Se per foot. Formuls 
gpd complete ailvering 

‘Teaco, P10. Box 100-BA, Wilkes Barre. Pa. 


cc Eason WANTED. 


marketable new products. Complete ini 
Ration, free. tnetituie of “Americn In- 
Yentors, Dept. 30-0, Washington @. D. 


CASH for Taventions-Fatented. unpat- 
‘ented. BM 'BC-0441 Pleasant, CBl- 
freee ee 
INVENTIONS Promoted. Patented or Un 
‘patented. Write Adam-Pisher Co.. 183-4 
Enright, St, Louis. Mo. 


EW Photographic products (Patented or 
Unpatented) wanted by cltent doine na- 
ional. business,” Cash sale oF royalty. ar~ 
Fanued after iree market investigation. 
Give general deseription of your invention 
ini ites, Lessing Advertsing Co Inc. 
Sto Walnut ‘Bide. 
ATTENTION: Have you a Practical and 
‘saleable Intention =Patented or, Unpat~ 
nied? Contact us. immediately 
B''Bon, Pesto, Box 3313, 140 


ce 8k. 
Bridgeport 6, Conn. 
3.000 year, inventing sim: 


EARN Up 
le items for special cash markets. Taeas 
nig: "No. patents. Hendrickson, Argyle 
“A), Wisconsin 
‘WE sei Paten for Toventops op commie 
‘Colburn, 408 South Spring 
Len Angeles 13. Calfcrnin 


6 JEWELRY 
CERAMIC Jewelry Supplies, Bar Pins, car 
‘ceramic and woodworker 


pty ae es 
Penasco 3 


MANUFACTURE Costume Jewelry At 
fiome or Pret, eben. Therapy” Pree 


‘tied Sop cual inert 


free book. 
Bide. New York, Cl 1-000, 


78 LEGAL DIRECTORY 
PUZZLED? Digest of Divorce Lane for he 

bert Co, 1268 Beacon, 
rooktine, Maas 


30 MACHINERY, TOOLS, 
SUPPLIES. 


TAPS & Dies direct trom manufacturer. 
free prt lst 
Norhattieboro, huss 


180-06 Liberty Ave.. Jamaica 4, N.Y. 
GOLD Washer, Dry sand Extremely High 


i dy. Cleveland © 


‘Aerican See, East 34th''St,, Brookiy® 
DRIEL Opinder for Twist Deli #295, and 


other Craftemen’s "tools, ‘03 
TFRICKS. Secret Caras 

ey itr Rd 
iieceange i Hobbyists, eat acy 


‘Gertie Tibped Serer” ¢” Long, Mars 
ich tie as Slay Caf. 00 Ua Ale: 
Hanes 42.00; Penny. so 8 enn 


‘Bt. 
‘Weat Chester, 


tas tm ‘eer 
Tak. Sample aoe. Kant. 329 Third, 
Pitsburg’ 23, Pa 
SENSATIONAL “"Wonder Bio”, Dating 
Docket ick, Easy to petiorm alywhere 
One Dollar only, Magic Spot, 138K, 
ndget_ One Dear only, Magic 
ESSEGaP St. Btoceton 97. Cult, 


SAVE 257 to 306 on Magic. and Joey 


aigpie tnd Barfly at Pre, Mae 

store, ‘Minneapolis tian 

FREE] Large Catalog of magical apparatus 
‘i you remit 29¢ for "Magio.tx- Pus 

magazine. “Robbins Co., 162-F Went 42nd 


Street, New York, 
LARGE assortment, ticks, 
1th. Galaion ana et 


page 
jet. Quackenbuch, 


mpressors Electric 3 
over $300.00, New 31 Volt AC 
"Tranat 


iilustrations.  Coimplete 

brary size book. 128 pages, $1.00, Lelaure 
‘Publishers, “Dept. M4,” i12" East 
‘New York City’. 

STnE Fakir 


‘Copy pti 
sofepnfiachun, 114 Oran 
inky. 


Brooklyn, 
AMAZE and mystify your trends with 


i. New extalonue 25e 


‘highest quality 
coins Mazda “Magic Co., Onk Park, Ii. 


BE o Magician. Large professional magic 
Catalog of latest tricks, aoe. Ireland, 
P.100 North Dearborn, 
RISING Cigarette Trick-Cigarette Magi: 
‘all Rines From Pack Apparatug and dn- 
sirucions, “Bie ~eaiwood, 
VANISHING Quarter and Catalox 25. 
supine Magic, Box 191, “Roya 


‘MAGICT Big 160_page Wigrrated Cutaog, 
atest Atagie- ‘Goods, 23e, f 
‘Welles Beginner. Chicas Pe 
Ni ikison, Chicago 38. i 


ocr. 
946 
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MAGICIANS form your own Magic Club, 
Get Free tricks! Write today for free de~ 
» falls Telby’ Manic, Georgedaie Rd.” To- 


GIANT List of Magic Bargains, Dime, 
pablo + dba South Warne, owistown, 


36 MISCELLANEOUS 
‘00D “Used seif-tnstraction educational 


exchanged 
Blete Information and’ 0-pore Tuustrated 
bargain 

Chicago 5. 


ies ae hay SE ST ow © Jospue Duiga tesa 
Pals'aitor caps Finer Eabora 


NEW Magic Monthy. 252 6 year, Semple 
‘copy and Magic Catalogue Free. Magic 

store, Minneapolis 2. Minn. 

‘THE pew vairacle deck” of tee 


avin 
folded 


Professional 
‘Bebiea 


Manis 
iP. 


TATEST Amateur, 
pgutalag 28¢,"Reftinged 


‘Providence 4, 1 1 


agi reechon, 
etal Ci ‘ga Aibout 8'Ibs). $1.90, Postpaid. 
Rows. roadway, New York 1. N.Y. 
POWERFUL Alnico Magnet, Tea pound 
ull $1.09, Many other. literate free, 
Ronild yrleh, BOX ee. 


while ot ‘Write for free catalogue, 
Ympecial “Pecioa! Taatitute. Box 975-8, 
‘Kustin 5. Texas. 


tions. 
fews, Devt. SCX, 


BOOKPINDERST (Scares, out-of-print uaz 
usual ack supplied, Send 
ssants, cliften, Bex ‘Beverly 
Hillis, Cant. 


| PAINT Crackies Forming Designs. Samples 
| (ase “Cireular Pree.» Mapeo,Hasbruck 
Metmits, Nd. 


100. Bxperiments, €.00. Lit 
100 Bxperizients, ie, EiJay, Box 801, New 


me “MANUFACTURING 


‘SWAP, Buy, Sell, or Exchange Articles you 


| MAGNET, “Ainico” ¢ 
‘erful (its about & 


SEND blue prints, sketch or model for ex- 
‘unutes, Manufacturing Machinists, 118 
111-8, 220th. Bt. Albans Il. iY. 


cry MILK GOATS. 


NORE om des are oats Fe 
ee ee 
fai etn: 


fe tact TTR 


ROCKET To The Moon! Join U. 8. Rocket 
Society Now Quarta: Sings lalormauve 


FAO, Desk Matches tn for Buia) oem 
S"Novélty Oo,, Bellefontaine, Ohie, 


COLLECT colorful Army Patches, Pictures, 
Price ct ample pacen gaiy, 1. in: 


IAEA ane tae 
aTarY ona Se 
is ae 


before equalied. Prices and Yast 

Toe: sample $e. Hobyyguild, 36% W. Sand 

Bt, Rew York 

FOREIGN medal ribbon packet. United na- 

fons. axis $1.00, Sample 20: Tusignia- 

Evatt, 230 26th Ave_N:W., Calgaty, Cunada, 
MINERALS 


& PRECIOUS STONES 


FIREWORKS, any time, 


‘any quantity, 


eweat ideas, gest auailty best values 
‘olkint salutes, ‘skyscreamers, 
Battle-tn-t oer jecprominen 
ane rocket 180. piece combination offer 
Os, Satitaction guaranteed.” Wri 
Ble Sew catalog. Banner Fireworks, 
30, Toledo, ObNo, 


35 ASSORTED Picture Post Card Views of 
sem fOee OF, Se Potoad. Al Pere, 


FOSEHL Collectors! Send dine for our new 
‘Gmana Selentifie, Box 1180, 
"Nebraska, 


“GENUINE” Arizona Rubles (Garmeta. 

‘Send quarter for packet, Mineral ‘Spec! 
munis Company. Box 2051, Phoetix. Arizona, 
WYOMING Jade: Square inch each light 

‘Hreen, lack, Mottled. Dinosaur Carel 
jan & ‘Moutasia’ Moss Agute ring ‘lanks 
Mouey, back eusrantee, ‘All for $1.00 post 
paid: Jade aad Agate Supply Co,, Box 105, 
Easter Wyo. 


‘and semi-precious. all gen- 
‘ume’ from world. wide sources. ‘Deal di- 
rect, no overhead, save money. Catalog 108, 
Hi’ Go." Route 7-H. Salem, Ores 


know how free Citerature. Hedden Acta 
Detectors, 221 Hemiock Street, Pittsburgh 


PIPTY mineral specimens in box, mounted, 


of Raw 
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‘Carlson, Box “133, 


Shambere st. Rew York Cit 


WINDPROOF | cigaretie lebters, Neht 


POWERFUL Mental Telepsiby. Practical, 
ifZeg, Muerature: Elgin, 0 


Pade nae 
a a 
Samer 


a ich from any suitable 

hotouraph $1'50 MO. Photo return 

unharmed. J. G.Wais, 417 Barnes Bt 
Rhinelander, Wisconsin. 


GLAMOUR Photos! Sample, set #100. 
<_Hisguepts, Box 609-E. a, 
tern TT A ile or two tei 


‘EROLOGI 
genuiy and auilituly written, will cement 

your ‘and evered. rel 

Houenip. ‘Sead et doar wilted facta 


of your personal problems. {will do. the 
rou. A. tybewritven, duplicate copy 

‘be sem to You Tor your 

ure tobe aaled ‘rom, your is 
‘correspondence Will be 

abiictiy contdential Weiter SR 
Peer ar Arungton 8 Pande 3, 


fest for 
(ofeach ietter wi 
Bt 


Funy ittustented, “Only” $1.00. Back 
usrantee. Fowler, Sovdicrs Pied, Boston 
PHOTOS, Now, Guinea, 19 Pictures $2.09 

‘Bombing of Manta ind ‘eile: 
tures 8190, J. Sehwarts 3210 0 
deiphun, Detwoit 6, Michi ls 
‘SURPLUS School Desks, 

$5.50 bach 2 2 UTILLiEe Cont 
141 Manhattan Ave, ‘Bklyn, 22, Ne ¥. 


CUTTERS, Dent 


wth, Bininasipits 3 
CIROULAR Saws $1.35 each, Approx. 
erate Fogg conan. Bak 


BALLOONS, We have thei ly all sizes and 
soigrs, Write for rice list, Unget Guppi>, 
$08 Souin Canal St, Chicago, 1” 
FOR Saie—Outdoor Stamp Vending Ma> 
anes Bult by the Automate Diabensee 
‘Los Angeles, New 838, Used 432 


Sache Simigediafe Cahoon, 8W. taasen, 
‘S168 go""Z0th Eas ‘City. Veal, 
FEGRIVE Mai Literature Gpportant 


‘Your name in numerous math hats 
Greenwood, 271 Broadway, New 


GABARDINE COVERALLS — Air Force 
‘Surpius, “All new very dark green closelt 


Street, ‘Phushing, New York, 


WOULD You like shot at $20,000 on invest 

ent of 890° Maybe Fou've alzeady heard 
of Colorade's fabulous ail boom, Tl 100k 
iter everything for you for sinail percent= 
fige of ‘pronte: 30 years experience. Write 
fades. Byer. isd Champa, Denver, Colo. 


POPULAR SCIENCE 


VARIETY of Samples, $100.00, Beautituiy 
"5, gp. 


THE Lord's Coming! Get free undeniable 


brine $100 Paria Ist dime. Amstoy Mie 
roots today, Weite International Evat= La ae 

gelinm, "Box 203, Duluth, Minnesota, ‘Poa So, a mee 

(BUY-Direct) Shelieraft supplies whole Gata: 
sale, “Large cr Small quarts” (Com cs 


‘Convinced, 
Jogue, Pace, #117 lath, Bradenton, Pla, 
PHOTO-Statues made from your snapshots 
‘Brockiva “Model Shop. 
‘Brooktya 1 


‘MODELS, 
MODEL SUPPLIES 


MODEL Ship Builders! Are you 
Tor juthentie. precision. abi 
fend for nichts’ tiustrated fully 
Uve eataiogue tn full color of 

of ail Kinds. 


fodel_-Maina’"—tbook “lied 
‘Diane for making any Type 


aan 
ce a 
Bee Gott ares 


Pe a Ra RS | 


New York 31 

WORLD'S jaraest selection miniature en: 
ine cactines andrew, Mumieated 
gee ie." Warne, Slier Suite 200-5, 
‘The hgineering Building, Chteago 6, USA: 

Fun... Build Ships in n Bottle. De- 


Irs 
‘tailed Tesiretions-2Se. Steimers. (be-1), | 


‘Rockwell Roa. Danbury. Connecticut 


‘CATALOGS (illstensed) for Moles 
‘book Pea- | 


| Stosoo.009 Free 


‘DETECTIVES Harn, Big Mones. Haperience 
ta Particulars {fee. Waxoner, 
P.138. ey. RY 


feta "Fos. Sa 


sedans oun 
Five. Hoth 
‘Kresuey New York 10." 


RTANITIES 


TIS Ie TU! Now, offering the greatest 

an ever! Handle over 483 tech 
nical “books!” Xmas. i, Bvervaay 
Erecting cards also berate Your own Manse 
Hine. subscription agency. handling every 
magazine printed’ Complete supplies, cata 
ines se, Greeting card sample boxes 35 
Cassell Distributors Service, Westfel 


WHOLESALE Sources 500,000 articles 256 
‘Gisolf, 135-A" Chestmit, Seranton 4 


Bictuadience, ‘Be Lana: 


‘WIN Contest Money, General Gantesl Bue 
etn shor 


‘how. 19 ig Dawes 


‘helps. 


THERE'S Big Money Tn Junk") Baal 
‘Fascinating! Pree Circulars’ Batterymaa, 
‘Grand Junction 1, Colorado, 


UNPAINTED Figurines Plagues List. Prom= 
‘ese Company, 4033 Chowen Ave., Mplt 
ating. 


Sickie Ge 
ae AE 


Beira Ete Bil 
wel Angerion, 8, 


9 
fe. electricity. appa 
only ny eunrantoed simply prepared for" 
Slay neeed 1,60 pout Porsiale Ie 
Search, 401 Paclic, Ban Lule OUispO, 
ELECTRIC Clocks ‘are everywhere you 

‘utldinas, homes, barkine-totsfacteries: 

a vihcreauing. “Our eaay” (0 Je 

purse with phewurer and, drawings teach 
You how to fepair theee eiocke Elecitonie 
BSppty Go. Bex soc Masion is Teka 
ILLUSTRATED Two-colot Agents. 

jas Seekers Diretory, We Ratton, 

ho Saginaw, Mh 
TIPE, dees rere ee 5 re 


dependent 
Blealine. Trial 4 months We 
FOR Belp Nw. 
Norfolk 6. Vire 
SMALL investment, 
‘Sell puncltboards.” Pull” or spare Urn 
write for cireuiar. and. prices, Glenting 
Novelty Company. 520 East sample Street, 
South Bend 18. In: 


immediate returns. 


CARNIVAL Ride Plane: Build Bm Your 
elt, Kiddie Auto $8.00: Bri, 226-8, N, 
alversits Mines, 


FRACTIONAL Horse power 12 volte and 
‘21 volts D.C. ‘Ball Bearing motors. Bar 


BUR, SEBO Pestpae “Petey “Anarews, 20 


RAILWAY msl comple Ene Tae 

falonue: Combined HO and'O cous, 
ase! Walters, 200 Bre, Milwuakee 2 Wis 
Shun 


in”. GUARANTEED Ping Welicopier 
‘Model Play 7 rolors 2c Box eis Sack 

son Bis. 8, " 

ELECTRIC Trains in all gases, Airplane 
tnd Boat, model liste fof Se"stamep each 

Seale Ealtog. io. ‘ilo Hobbyist. ox 

$50," North Dartsiouth, sass = 

MODELS Mectanical work. Wide Variety 
Baume Metal Specialties, ‘arses CUy, 


fr plain, English, "Write. J. Sokola, 673: 
Fortland, Beto 17. Michigan 
START Sewing Machine Hospital at home 


pobre ae 
ws nia dist Sa 
es ata 
Sion TOR Gea Om Se se 


$246.50 MAKING batting seoret device 
‘Without ‘skill, machiners, ‘from former 
top priority. War" tmaterlal ‘costine 81,80! 
Gbaranteed simple revolutionary new die 
covery, Gabellevably progiable, Universal 
ippeal, Frank, illustrated pigots. “free! 
is Enterprises, 118" Wet” 16ch:, New 
York 11 sti 
REE! Extraordinary tail order opporta 
‘ilies. Thowason. #51 East Jessamine, 
Fort Worth Texas, 
‘UNPAINTED wal Plagues ang Statues, 
Varies of 20 Samples. $1.00. Pree List 
Plastex Produets—Iidl Manhattan’ Ave., 
Baiyn 22. NY. 


SELL “Ruthbelia” — Famous 
tote Dian 
Books.” 


‘Bansicchi 
‘See Advertisement Under 


‘BIG. jilustrated model engine catalog Toe. 
‘Active Products. & Supply Co.. 83 W. 
‘Jackson, Chicazo 4. 


YOU cap Gnd the 
Bend $1.00 t0 C.D. 
Oakland 4: California, 


EARN Money evenings, copying and dupll- 
featiug come cartoons for advertisers, 
Adservice, Argsi¢ (2). Wisconsin. 


oct. 
1948 


yl Porvcar SCIENCE OPPORTUNITIES K 


LEARN Paster with the right books, Radio. 
SBlectret © Avlaklon.” Pagtics Details 
‘Technibook, Hox’ 261-0. Ait, ‘Kisco. 


EARN Up to #2,000 year, inventing sjnole 

‘Nema Yor pects) cash "markets “ideas | 
quit. No patents: Hendrickson, Arye (8). | 
Sitcoms 


fonto' 6. Tex. 
GED is bora 


Write 
erent Puig, Guaranteed Pree 
Marble Puctory. Aid, Oneeo, 


wx ete 

ental tlbrary Ail latest subjesia Pree 

spitigrig, Saigon aig 100)."Garden eu, 
f Soth, 


new 1000 eqs % 78 cana 635, Bet 


Ripenk, Net catslonn Lowest Faten Dayton 
pile Saby Hepbutm Dayton ¢ Oto 


movieproieeign. management Fre 
‘catalog. Theatre Sencol, Elmira, N.Y. 
HOME Movies. Rent-buy-swap 816mm 

‘lent and sound at goney-saving raves, 
Details for a dime. Midiand. Box 439, Oak 
Pat 3 


Driven Projector $1800 
postpaid, Seico Producta, Daivets, Mas, 
UNUSUAL Home Movies: Travel, Adven- 


‘tad sample 
Phiiadeipnia 


Pree Processing —iop FE 
"Weston 8. $2.98: Weston 24. $4.90: 
Double 


or with sapien ioe i Fi 
‘ow with sample’ film: toe Sational risa 
Exchange, sta. Ohio. 


MOVIE Gamnera Flimg, 10° yumm, #2. 
iy, $1.25. Bree Developing. 
Relte “pliner "ei New: Lote Brook! 


‘ADD Sound to your 10mim Silent Protector 
Details on Request. Home Movies. Ati 
ings: Catalog 10e, Box 397, Valley Stream, 
PIVE Slide Views—Oidest Convict Ship 
asus 3s. Sinde_ Supply ‘Service, 3111 
West ‘Tuseas ‘canton, 


Haliywood Bitd.. Holiywood 38, Call 


HOLLYWOOD, flies} Ganpie end eataion, 
enbure Bt, Stas. 
a Beg Projector 19 
‘Sound. for fete Sound | 
Heng ang ‘Adapter (Sound Head alone 


Drojectof, Reet arms C.O.D. Send check oF 

honey ofder for 07-90 to National Cinema | 

Service. it York 1 N.¥- | 

BIO. Mafeain, Sale Suen. Sound. Prelec: 
‘ars Pilms, Record-Platers, Screens, 

ime, Suve’Doliars. Hallenbeck Riley. 962 

Brondway, Aibany 1, NY 

FREE! ¢mm-iémm catalog? B8O-8. 628-A 
‘Weat 30th, Kanaas City. 2, MlssoUrt 

GUARANTEED Fresh movie, fim! Dail 


Touding! Processing. tree!" Three spools 
gouble 


Postpaid,” #80-8. 
Went ‘oth, ‘Kansas’ City” 2.-Miasourt 
Authentic! 

$7.5 


Mas Korth See" Philadel | 


sampie 
gplgratmoie” dois 
Tehaca, N 


TALEIES: Convert your silent 16mm Pro. 
fector inte. sound” with our guaranteed 
reg Kit, Plats ait 16. mm sound lms 
iekiy insembted at bome. “Special in: 

Hroduclory ‘efter’ Send thin ad tow With 

$10.05, check of money orders and we will 

Incite sound test Alm, fmptvctvon manual 

ana fa inferesation cx how to he With 

Jour ‘taaia, postpaid, ‘or rend” 8130" fot 

Eomplcte biue printe showing how ta make 

Siapler’ youreeii, Sound ‘Tech. Box 07h, 
ifywood 28, Cait 


0 MOTORCYCLES, 
BICYCLES, SUPPLIES 


WHEELS, Tires, Tubes for Motor Scooters, 
‘Cars. Whe ts 


fetes Free ist, Frulsen i Eth 


52, Kansas Cup. Mo. 


| MOTORSCOOTER, S10, Motor, $3, Tires 
"S21 Send 350 for 


| ET eH: 
:— ee — 
| SMDGEE cpa, res wa 

sop eect ae Tonia Get le 
oath hae Tai Sse is Su 
a 
SER SS. Bit ed 


‘i 
BeslEners, 12'South Shirley. Pontius 20, 
Michigan 


LARGE stock Tadian paris. Expert motor 

febullding New and rebuilt Chief Motor~ 
gyeie. mnotors only. "Indian Motoreycie 
‘Sales, Kansas city 1. Mo, 


GENUINE Moto-Scoot, parts. Amsco en= 
Ceifugal clutch, Windshield side eats, All 
ther pra and accesories, Write for bara 


Taio W Carrolt_ave., Chicago 


MOTORBIKE Manual containing motor 
ike and segoter Rane and oige fun 
satorttins $6.9 i Omice Box 


from our tactory.built units. Low cost, 
Just ole toeetier.” Bend’ 28e or four actual 
poe ‘view drawing and pr 
he et at ‘bate ‘sidget Moto 


Director 

MUSH 

MUSICAL INSTRUMENTS 

Prgrcare, — Geiekly ‘improve itechaigue, 
‘iccuracy, memertaine. 


Be "Thvouth Mental-Muscular’ Costa 


‘wookle!.. Broadwell 


‘california 
Send poem. (Any Bub: 
Jeet). Por Free Examination and out. 
standing offer. Write for Pree Tnstructive 


‘Btudlon, 


300 iiustrations. covers Har 


BRIGGS & Stratton Motors New and 
“ted. cheap, Paco, 1252 Thurman St, 
gamden. 


SOUND Renial HHH amin Seat pond 
Sidiseount GPO. Box 846, N.Y. C. 
‘WE buy. sel, trade. rent, movie Bim. ma 
chines; Send staripe for listings. Mutual 
‘Tieatre ‘Supp. Springtel is, 
Imi motor projectors $20.95. | Oe 
‘$35.95, 8mm $20.95. postpaid. Sterling 8, 
‘Northampton, Peston, Pennsylvania | 
@MM.-16 Mat Sitent | 


‘stocking iris @/iGmm. Color 
Suidee Hat ioe. Fevamid, 8is Sith, 


FRESH Levis Pim 107 Wis OSS are 
olin $6 00,25" double Sn $1.29, devel- 

pping'iciuded” Ambassador. 479-A Quincy 

Bee Brooklyn, N.Y 

PAST Profits Making Movies Write Joncé, 
‘Wilos Dudley. ‘Utica 3, NY, 
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ASSEMBLE King Midget racer ranaboat 
from our factory-bult units. Low cost 
Just bolt torether Send aie for tour actual 


BeeioP a parte "siceet Motors Athens 


PPROPESSTONAL Mgt Facey Nae Midget Racer, Motor: 
jguet Rost 


at i 
au “co: 


uiseal we at ttf 
Trobe “Stains 


GUITARISTS “Dream Chart: 
readings: diagrams” fing 
serge all Regge onions st 

‘Brookiya 
"PIANO" Plving “For Pun” 
‘chord at home: Amazing. complete, only 
$3198" postpaid, MusiQuest Publications, 
2o28-B Potter, Eugene, Oregon 
VIOLIN-Making — Instructions 
‘Suppljes.. Fraser.” 2039 Stark 


‘Simbel 
“ngs: ‘is TyDew 
‘Carol 

¥ 


Learn to 


aictigan 


Mille. Florida. 


ACCORDIONS. Wholesale prices, Reauest 
Ceular, New stzeamlive accordions. All 
siseg and makes, Monarch Accordion Co., 
WR Albany Ave. Chicago. tit 
WORLD'S simplest Method! Beautiful Haz 
yeaeiiag ‘Guitar, “Orvea! "Play songs, Arak 
ier apakane, Wan, nase Ballde 


i 

yee Natural Aptitude, 

Sate to get. aead "chiet requirements, 

Sronpectia und ful sormation on reat 
3 Behool of Plano Tuning. Box S82, 

Harrisburg, Pe 

‘NAME LISTS 


‘expensive, 
Kas rbuvers, ete, Write Dine Service, 


SULEIONG of Names, Stale Your Neva, 
‘Q'Serviee, 422 8. Dearborn, Chicago, Hl. 


MAILING List. 1090 names. ctuigren of | Ws 


eas. HMA Co, 
so PMA BATES. $1600 tt Ye 


Sano at Charles Dept PL Station "A" 
Manchester, Cann. 


6 tb coup. WATOHES, PTC, 


‘Ounce—Mail old gold teeth. 
ard watehes-receive cash 
eturp iauil” Satlataction, uaranteed, 


$100.00 each for 1924 Le wreen 
fate, rary perforated eleven 
‘00 tach untied). Sends. 6e 


ai ered Pa 
Roe nbs Sent 


iailed on request. 


VENTOR Tree. containine 100, 
apo patenting, seling iaventious, Prank 
SB Wedermann, 154 Nassau St, New York 7. | 


ae 
i ‘cured. Trade-marks and Copyrights Rex. 
eget 

re Mas 
es, 


‘Rommel, »Hegiste’ 
Aitorners sute at). ox5—toch St, wes 


secure patent protection for Your invention 
wil be mailed promptly without obligation. 


Victor J. Evans & Co., "Merlin M- Eyans, 
Registered Patent Attorney. 141-L Merlin 
Bullding. Washington. D, C-_ 


Fender a report ae to its patentabilty, Send 


At once for further paFticulars und “"In~ 
Yention Record form, Reauest does nut 
Dbligate You, McMorrow. Berman & David- 
fon, Registered Patent Attorneys, 143- 
‘Biantie lag. Washington 4. D.C. | 


INVENTORS: Without oblieation. write us 
Yor information as to what steps an in= 


tormeye, 340-A Columbian Blan 
ton 15 /€ 


competent, 
Fepresent him: We offer the inventor ex 
Derienced, "conscientious “counsel, and 
Drompt, confidentisi service. A” sbecially 
Drepared booklet containing detailed infor~ 
mation “with respect to patent, protection 
‘tnd provedure will be. forwarded. to you 


Treelstered patent attorney” (0 


A’ O'Brien & Harvey Jucobon, Registered 
3 ‘Shit Adanie Bulging, 


ns ‘draw 
ree shop Hneincering, 181 W. 


Invanrons You sare we te S00 when 
Went searcher direct 


INVENTORS—your patented, unpatented 
Uhention. if practical, may have specie 
cash, royalty value in eofrect markets. Find 
‘out iigw. Explanatory booklet free. Tnven- 
rier, 3D1l08, So, Lonkwood 

‘Chicaee 43. 


~ PERSONAL 


Drive, 


SSutgentia Wil 
cone z 
RUPTURED? Positive comfort, no unaer- 

Straper no steel, novelaatic. Write Sanh 
aiid o,"Prston,_ ah 
LEARN. Veni 

Wriiculurs, dann, Dept. 405, #01 Bige= 
oft Peoria ‘ulinoss” we A: St Bee 
DIABETES, Rejuvenation. Arthritis Pree 

erat. Hesith-Centers 1653 Amer 

Lone Beach Ca 


PSORIASIS Sufferers ae ear 
Tailed to bring even temporary, liet from 
scales, lexjons ‘and. itching? ‘Then write 
Today for Free important information. "You 
beedi't invest oae cent! Pixacol Company. 
Dept 8. Box 3885, Cleveland, Objo. 
AMAZING Invention! Improves poor pen- 


INFORMATION for single peop) 
‘an Relation - Consultant 
uate ‘Dr B Long, Box Jif 


by Hu. 
jnlversity 
Loe Ane 


You fives within You and the 
that, "await. the revelation, 


post card 
fiving your name und address plainly writ= 
fen wil bring absolutely free {ull informa 
mm" Address: IE. Grabel, P.O, Box 103, 
Gatiindure. ‘Pennessee. 
WRITE poems $100 gach Timely Prod 
ucts. 6013-20 
FLashi weuth: seesinany pers 
fess. Reams. $37 Franklin, Johnstown, 


Sourses, Liat 


HYPNOTISN te, 
Dr Louk. D-tei8, Palstine, thiols 


Gal th 00" br 
Maicou Smith 1108 Union Ave,, Montreal 
3, Canada, —__ a 
BUY Vitamins direct Save, Postenrd, ia: 
toni Products. While Bear take, inn 
PERSONALIZED Postcards, Idea fot wee 
wowiedemenis, inauiries, ete: Samples, 
atch Pres Mefiden 2,'Gounn 
“BIBLE and Science” harmonious, 5« 
sabillti. "Box af. Staion H, New’ York 


HANDWRITING Reveals Widuen ‘Talents, 

‘Send sample handwriting with dollar Bi 
for 200 word personal typewritten analysis, 
Heo Caldwell 


‘0. iox "380, “Chicago 


GLAMOUR Phoios! 
| itsaue-Pix, Box e90-F, 


‘Sample vet 81,00, 


fetfield, New 


HOLLYWOOD Researeh Assn Wiil answer 
‘Questions on any factual sublecta 
tory. science. industry, 'whlere-to-buy-It. 
©. $1700 per question,” Money relunded it 
‘Questions fot answered, ‘Try ts, UA Sunt- 
Set"Hollywood 40, Cull 
ATHLETES foot remedy, $100 bottle pre- 
aid Guaranteed. Dey Wav” Ren. oon 
Chavanne Bldg. Lake 
‘Mail! Loans $60.00 
$1-000.00 10 employed ‘men “and Wot 
By. auick. Completely private, 
liat"'No endorsers ea inc 
Bunwaly payments. Details 


AMAZING Cosmic Rs “anyone! 
sae ada a a 
t works Great Leaders so 
Saat emer 
feet, PS, 
ier 

St fee rom, Samar oa 
A aa OU 
os Wa Ee 


NYLON Stockinas, Where to get, “'Serv= 
Icon 418 Gregory, Rockford’ Tilinols. 
TONELY: — read “Rurhbella” — Famous 


sansicchi Love Diary! See advertisement 
unger "Books" 


2 PHOTO FINISHING 


Write for free brochure 
“avidene of Invention,” Labiner, World | 
‘Building, New York 7. 


PHOTOGRAPHY. for pleasure or profit, 
‘Learn at home. Practical basic (raining, 
Lone established school. Write Tor booklet 


Kmerican School ot -Photoxraphy.” i318 
‘Michiean, Dept. 1721, Chicago 8. 
oct. 
v946 7 
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SENSATIONAL introductory offer! 


developed, al your soa 
fi beautivul as most act 
Faohy be. Hand colored 


te 
Bier e,"Bldvent Photss 


Janesville 


fires Bsc. id Exposures tbe 
S"glapid ‘Foto Service, P.O. Box 41), 

York 1..N. 

EAUTIFUL enlargement trom each ple 

‘rg on roi Bie Cut "Rate Photos, Dept. 


ASO Saneavil 


LET Us devetop your 8 exp. roll and make 

‘brilliant deckle-edae oversize print from, 
each’ snapshot—ase May. Studios, “Dept, 
‘Stas, a Crosse, Wis. 


Developed 6 brillant fad 


09 PRINTING. 
MULTIGRAPHING, ave 
BRECIALI! 500 Envelopes 
"Fob, Mango, 5950 "South 20th, Newark 


INDIVIDUAL Attention Each Negative 
uss ictures. Roll 


PHOTOS Falarsed:, Ou-colored. #10 #200. 
Gniipag Photos, #12 Barry Aven 


Oi storia 
a 
nove with tate fen 


16 ex. Boe 
Enlargements Se each, Alden Photos, 4-4 
Astor Station, Boston. Mass 
OVERNIGHT service, Roll developed and 8 
rints oe, "Finest cuails” guaranteed, 
ur Jit Yeas. TricPies Phot dervice, Box 
An Ban Prancisco 1, Cali 
UTTPUL, double size Pictures 


‘Bin Francisco, California, 
PAST Delivery. Satistaction Guaranteed. 
6 prints 30. 8 urbe sie 38 Including 
jute roll. Pioneer Service, 


‘Tone prints each 8-ex. roll 30e_ Pree Mal 
Si a ee at ieee 
NEW amazing Plastik-Prints, Secret 

fess. Port, war invention. ‘Navning 
‘sharper, clearer, fade-proot water Tesist= 
Aint prints. ifetime kuncantee 6 oF 8 ex: 
Bature fll nisheg ode. Reprinia 26, Word 
Mote, Joplin 10. Missouri. 

ORDER 100 reprints at 3c each and receive 
an 8.x 10 tinted enlsrwement In-w Beale 
gf moun (Wate 3170) for 873. Fred 
Siste nabed te erin 3a mar 

24g, New rolls, catneras, Overnight Ste 


os bist Wo Real hee bee 


huserationa ete 

aout cute Of tbe: 

Feitne: eclvates, stp, free, Peneag 

Gisets 600 Peneed Biag- Bayeane, Node 

QUALITY Printing. mbowing, Plano 

Adams-PS. 30 "West Washington, Chi: 

Siro. 

ood BUSINESS. candy ‘pine, opapald 

SB Helier Sd. ere 
3,00, Mao 


250 LETTERNEADS, eaveloney 
"761 Leith, Flint 8, Mich, 


gow Printine “Companys 
Webster Groves 19, ‘Missout 


QUALITY Printin 
mationery, Prepaid Delivery. Samples 
free, Mere Products, 09 Atorrisa, Pune 
tawney, Penna. 
PRINT Anything Thousands or Millions, 
Engraved Letterheads Lowest Rates, 
ates Printers, 3439 Atiehigan, Cheae6 
i 


PLASTICS Piexitiag Lucite Catalin Jewelry 


Dolies including 48. page 
‘He 


PLASTIC 


| a0 gia = HERTERHEADG. and #3: en- 
burg. Ohio = 
BETTER | Printing 


aay, Pace 
"booklets, cards, 


a 2 
Woe. Technicraft, "1186. Commonweal 
‘Boston 34, Mass 


Sheets rods, tubes other supe 

Plies, Plante Sunpiy Co. S08 St Laws Pree. "Lonelm 

” ous 6. Ma. — 
am 

ran, Berkley, Norfolk 


‘SEND Ibe Now, Tor our 30-page 1040 price- 
pst watanced Bist order Mccall Pres, 
286, tn, Omala, 8, Nebr, 
69 Mimtographed Letters ke Typgii= 
wha $1.75; additional 100’. ebe Accu 
rater speedy: Multico, f-I1 Cornblil, Bos 
fon 


personalized desk stationery de- 
ly for Note Writers, Package 
‘th handy’ desk easel $1.00, 


leg chiustians it 
‘Hazl 


Foot Peitts 
fates, FO, Pa, 


RUBBER Molds to order also originals 
‘Casting instractions und formulas, Plas- 
cae Bore 1574, Boston 4, Mass, 


Sop SuEETS. gts 3p 100 Eartiopes 
“Hammermin bond, $2.66 postpaid, Samo- 
set Press, Plymouth, Mass. 


PLASTICS make yours at home. Formula 
‘and moulding instructions $1.00. Forest, 
Box #4, Station K. Toronto, Canada. 


190—8isxil HAMMERMILE Letterheads, 
Printed, porta, $1.00, Envelopes enme. 
Race Printers, Hudson, New Yor 


PLEXIOLAS!, ©'xiz-x'4" ‘ahects $135, 
Grxlzaiy” $.90, 
pars S00 tees pins ratt ns ‘Brom= 


‘Pao, Bradbury Park 20, Mary 


io, “Albany—31. Wise. 
BEAUTIFUL oil colored 8 x 10 enlargement 
favorite negative $2.00.—A. 
"Oakland St, Brooklyn 22, 


‘$100 tm cash, plus up fo $1000 “royalties”: 

‘Enter “Alleraft Products Contest: Weite 
uamediatey Alicratt Prosucis; 18 Wert 
‘Columbia: Street, Hempstead. 


ints. $100. Saab 


‘SPECIAL 
‘Studio. 1410-8 | 
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snd Rockford, Til 


Gass, Sor Fours 


BE Last oututeger Printing sumpion, 
Mai Pviting, 608, Danvers, Maan — 


1g ENVELOPES — 300 Leute 
Statements) $1.50: postpaid. ath Sa 

sone $193, Keni 1202 Jeflerson, Grand 

Rapids. Mich, 

SAVE Mon 


> | POPULAR SCIENCE OPPORTUNITIES K 


Jp tsctsating god prog 
ty Specialties 


Page, or ves 
nae ne ore ii 
nich catia Giese 
Biche ae Fae 
Bg tbat SG ha el 
Ave.. Pittsburgh 22, Pa." 
Stage nc ris, a 
i cal as 
ola eta seat Tha 


wie Hel Festus 


‘GoLD—stamp: 
ble, Pree Book! 


PRESSES, Type, Bookbinding Machinery. 
‘Gutters, Bulistins 26." Box 018, ‘New 


fg Pree, Riewal_ 


HOME Prooi 
Gi Harrison Phlia fi. 
Pisses. 


ye, guzel, Sperm, Se 


PRTG Preae- Sipe, Bupha Ene 
‘Je, Turnbaugh Service, Lovsville, Pa, 
INEXPENSIVE home-made printing press, 
Details free, Novelty Shop, Downsvlile, 

Louisiana. 

PRINTERS “make cul the Quick Eich 
‘uethed. Detaie tree Charles P, Medion, 

‘Box 7368, Goodland, Taal 


ERPTERNEAD. press63.00° free Poona 
past Drie, gene noeare te 


LAT Rate sehediiles improve profits, Com- 
‘Died from $00,000 Jobs. Weite for tnior- 


mation, Radio Equipment Co,’ 1615. W, 
Franklin Ave, Mingeapolls 5, ‘int 
PHOTO Copying Machines. Printing 

ing Bquipment, ought, Bold. 
New York 


TH 


ANNOUNGING home study course in com- 
Tela baking. Practical Base eran 
Good field for those with aptitude. 
eatin prook. Send. or sree. book 
Tndustry, 
1iys  AMlenigan, 


Bepé, 1731, Chicas 8, 


a Pritts Trip oe 
‘Panning Gold. How 
Ser "Prospector 2166" Dutch 


$1,000 IN backyard! Solliess_ agriculture! 
‘Astounding. restlts scientidealiy.” $1.80 
brings seven tested easily prepared forciue 


ea to grow ani ue well postpaid, 

Formula Resentch, M81 Pacide. San Loss 

‘Obispo, Cait 

OPERATE newspaper, clipping — bureau. 
feady paying hotse business. Pascinat- 


fewriting work. Free details, Chby 
Insulate, P17 Portsmouth, Onl 
2 RADIOS, SUPPLIES 
‘© EQUIYMENT 
WAKE Simple. Tubeless, Batteryioas Dine 
Goee-Gecunig Crystal Radios. “Crystal 
sud ihistated: structions aie postpaid. 


fevures, DeLuxe edi 
ce, Dept, 105-0, 
‘York 10, Ne ¥, 
FREE Kew Radio Catalog ty Ready! Ra- 
‘dionfe's. catalog lists hard-to-get, radio 
parts, books, amateur. test and PA. Equipe 
Bent’ Ail-svallable ior” immediate’ 
iment Send’ today to: Hadionie Equipment 
Go. -10, 170 Nessa St., New York 7, NY, 


2-CRYSTAL Radio, utilizing duplex-crys- 
al. Loudest volume, ereatest. diniance 
puusteated Taatructigns "be. Hulet, 364 


New York 
2 SPECIAL Parse. Cacia Ty Va 

Quine Miitameteres3088. "A Splenda 
esttueae aie "with oder, “Balned 


GOD Redo Beupment Go. Lexington, 


FAG a ies ended nd milca condensers 6,00 Brand 
Welsh 1h“ roe Malser Sheed Pash, 
Bkign. fe, New York. 
BUILD this world's smallest A. G-D. G 
adlo with built im loudspeaker? é 
sabe Baayen fale a eee 


sa Bee ae aa 

ae Poe aes 
or 

am Sieg a aa 


a 
¥ 


‘Allen"* Midget semi-Pixed Orys- 
‘Sep Butlding Plans and 100 


tale yet et ‘ever 
stance, Reports al 
S0e pospaid. Allen, 21-1, Cilnton, Missouri, 


‘Baissourl, 


2 MEGACYCLE portable receiver, Kit 18.05 
paid. Dankel ‘Ate ‘ches 
pike Norwood Bentayieasta, St Chest 


Money In Radio, 


185000 FROM Half Acre! Growine Ginseng, 
Seed, contract sl 

‘Associated Growers, 

Manitoba, 


ied. Particulars, 10e 
12, Bt. Norbert, 


$31,583, tree apawn, North American, 160 
Youge No, 


Bargain 
ee, Prscinaing 100-page illustrated eat 

Bho’ vreet Write Nelo Go. bebe 201, 
feaeo 


RADIO, Service men sod experimenters 
imp for our Fiant radio catalogge. 
Save eine alee tio", “ne Fi 
AG-i Electro-Eje, 2-Siage Amplifier, for 
Yiame, Odice, Factory. Metal Cabinet. 
bv AC Sia net. ‘Lunt ‘Source: 
rates “AG-1 over 30. 13 ¥. A.C-D.C. 

7 niet, {ull instructions 20% on C0: 
Radio beyelopment Labe-~a82 Atlante Ave 
LOUDEST, Grysiat Set otzuctions And 
"2c, ‘about ‘crystal sets” 


MAE Beautifgl Cesium lonely A Home 
Profs, Hobby oF” Therapy, 
ree, iipeftated” Wiiolante, Gutalogue of 
‘eu shell: Metal and Paste Parte Contains 

Tnatructions. Florida © Bpply 


Betaiee 


i Noreen, Bae 
hobby or to sell, Beginners Kit 
5c. Burton, Box'3i, Station 


MUSHROOMS Grown. Boxes. Barrels. 
Tihustrated instructiots 80e. Spawn $1.00 
Gordons. 989 Wilam, Winnipeg, Manitoba, 


ma, Heh 

"RADIOBUILDER'—Parts, data. Sample 
. ‘San Carlos, 

california, 

VESTPOCKET Crystal receiver gels trans 


tlante stations Works ‘nrchere. Elana 
Box 203, Jamaica, N.Y. 


euch 
S.'Fairview Biva.. Hempstead, 


Ra Pa 
INSTRUCTIONS: for very profitable Home 
“Business. nehided With’ 81,00 packane 
Vitamin “Biaat ‘Food, ‘Temple, Pinellas 


‘offer good paving pleasant fobs 
Trom Boom Town to city offces. Naines: 
addresses, 100 companies. List of jobs and 
Day rates. Research, Box 835, Vietoria, Tex, 
ARN Money at home spare time with 
Typewriter! Addressing Euvelopes, Cir- 
quate, Typing. Write for Detaile. Ace-2, 
ox a3, Birsiingnam, ‘Ala. 


RADIO Tubes—Atiention Radio Repair 
‘Service ‘Men. For satisfaction in adie 
‘Tubes, Le-Ht Electrical Co.. 660 Broadway. 
Newark “4, New jersey. "Distributors of 
fuaranteed Radio Tubes, 
‘TUBES, Parts, Test Equipment tor service 
fen and radio hams. Wholesale prices 
ggimeaiiie delivery. Varies, Gol Broad. 
ELECTRONIC — Voi Oummaler — La 
‘Teeaty Ranges. Thowand  Meguhins 
000 ‘Volks. "Compiete ‘kit. Pree circular, 


‘om waols, Pari. Plans aut | 
rom spadlo 
Radio. Box 68, Salein, Ohio. | 


ON Toor gone Tess dae, Bee, Bia 
eanginering unt ty Troe, 


AMAZING Radio. Operates free, Positively 
waeeds pe howe Current “ho altertes, 


Remarkable. 


equites m3 


Fer alt neces 
Sry plans ‘aud illustrations send. $1 te 
aut Seman, Dept. 5,624 Fred Sc, Wisting, 


rated 


Loup speaking crystal Raia Tanrared 
design. Hlust Blans  30c_ mane | 
cite onl SE, Deedes, OME | 


RADIOS. “Record | Players, Automatic 
‘Changers, Scarce Tubes, Fs- AN 
2280 R. ith, Milwaukee 3, Wis, 


oct. 
1948 


POPULAR SCIENCE OPPORTUNITIES 


NEW Radio Tubes (Swaps.) Radio Lab. 
41 Ferry, Buffalo. N.Y. 


BR John Aaron, ox’ 18, Ft, Hams | 

Bai, Broskiya 3h 

NAVY. Surplus Bargain “Operators Control 
Box” Flshty useful parts, Only one dollar | 

Portpald. aaa indio" Suppiss tn 


fuasor 
Gilette razors” Prepaid $1.25, Hip's Mail 


00 Oleathia, St. Louis 


Agntite, Cliteago 40. 


TH compose special 
‘music. Send poem for Free examination. 
Eliot Wright, Master Composer, 108 Rivoli 
‘Theater. Building. Portand,, Oregon. 


POEMS Wanted! 


SONG Writers Attention! The amazing, 


RUBBER STAMPS 


3 LINES 0c; Signature $1.79; Pads 25c. 
Printrite, Wauwatosa, Wis. 
pod 


ania,” 81.00. Ba ‘Warner "Stas 
uanery Womans. Havre ‘So Grace, Mary- 


Ein foer a seer 3 toe, Detane Blam, 
iAuburn, Nebr 


Stamps Al types 
lotue. onus Pen axa 


1a SONG WHITERS 
POEMS Wanted, to be vet to mic. Free 
tel af Music s10-Po. 8, Alexanaria, Loe 


GENUINE German Beda. 
homecoming Go I's. 
available Other 


{ist toe. Hobeveuis, 


Station, Denver. Colo. 


SPORTING GOODS, 
GUNS, FISHING TACKLE, 
‘ARCHERY 


BQWS Arrows. for 
nine Beauty 


Tt 


Sree, Alen eae 2 jew and Used “Shot 
"Rines""—"Handarma™ List 10. 


‘Angeles, California, | tae 


SONGWRITERS, Songs Published Monthiy. 


WANTED! Lyrics, melodies for sones, We 
publi. ael.Stperior Son 
‘antale, NJ 


POEMS Wanted for musical setting. Send 

‘poem for immediate consideration. and 

Free Hhyining Dictionary. ichard Bros. | 
ods Bld. 


ted Belting. Send 
{or inmediate consideration. Five 
Siar Music Masters, 646 Beacon Building, 
Boston, ——_ o 
SONGWRITERS: Five Cash A 
Month: For ‘Best Song or Sone’ Poem. 
Melodies ‘Supplied Without, ‘Charge “BY 
Hollywood composers, Lead sheets and rec- 
rds furnished Cinema ‘Sous Co. Dept. 
B30, Beverly tits, Cat, 
SONOWRITERS—Sen¢ Poems for immed 
mitre in Sonewriung 
‘Academy. 16 


‘pocen by Francis Martin, 120 Wash 
ington St, Delphi indiana 


‘Mueatine tor Sportaman atid Coliecior.” 
‘0 year’ “Gunn Belport, N, ¥ 


og mith Clamps Wrapped Handle, 
‘Guides, Varnished, 
Dealers write, Bob Pace, 


Biber ‘Bot ip op. 


ZOWIE-E-E! A Barrel of Fun for only 
‘Dime! 500 United States Stamps—-abwor 
tutely ‘unpleked. and ‘unsorted, 

felvea from church missions 


88 Different including 
bere Lyin, #7 
‘asa 8, New pide ort 


‘YREE Canadian Sets, Royal Visit George 

VL, George V. Coronation, Jubliee, oth~ 
‘era, ‘to approval ‘applicants, Ensign, ‘Box 
Mis-p.'s0. Orane, 8. 


iy eotlee= 
“Whwautee 3, 


Rhodesian Bi-colored Waterfall: 
Tasues—~plun 25 aifferent 

ii free to. approval 

stamps, 1717 8 fdaho, 


wa 


LETE “United Stat 
2000 ‘ijhustrations, Sen 
Harris Co, 
Mass 


“SHOTOUNS.” 12 Gauge Single Barrels, 
Grade I Government. Surplus, with 3 
pokes shelis $2000." Rudolph, Atchison, 


BLACK powder, percunion cape, ramrods, 
nipples and Kentucky” His. Parris, 
“Guns, Portsmouth, Obie, 


2000 BARGAINS, firearms. binoculars, war 
relies catalog 30c, Smith Museum, n= 


‘Forel 
Flash 
¥ fe have the Dolater, 
Tuktrafed catalog te refunded. Sterne 
ee 


Leather Product coe 
Mo. 


DEALER, & Caliecior: Wi 
‘arms. Publication yeariy-1 
Collector, 71 BS, 


s2'00. Dealer & 
ing. N.Y 


gusfanteed ‘Steriin 
Box 40P_ std 


‘YOUR Song Arranged. Evaluation Free OLA ters 
ith Seder Senet a10 00 Beh, Te | BROCE ce Ee pute ome 

‘warren st. Brighton, Mass Badges Sporting Gods. Soin oer fot 

SONGWRITERS ‘Park 


‘Amazing. ethical offer, 
SMiibbeler, C15, 2181 N. Avers. Chicago, 
BONGWRITERS Write today for tree 
booklet "Getting Ahad In Sonewitin 
Sica °West seth. New York = Se*Tie®. 


Ramp. Nassau Sales Co. Floral 
ey 


Porter 


BOX Stamps containing hundreds all dit- 

erent cataloging up to 25¢ each, Eyery= 
thing §1,00, Longacre ‘Shop, "100-0" West 
Gnd, NVC. 18 


Wows, $1000 worth Of Fan Onis 106 
at treasure hunt! Bir package 
Foreign Stumpe—Just as received from fore 
‘hen miatong other” sgureen. ‘Inches 
‘Ramps trom Africa, South America 
Sppines, Free French. Cape Juby. 


i 78e, 
‘Amazing offer. ts elven. for 10e. 10 serious 
Applicants only. One to a custome 
fr, money back if not more than delight 
Samestown Stamp Co. Dept. 8. Jameato 
New-York, Stampe—Valued Up to 50e an 
Tse Each, 
PRE! The Stamp Finder! Send today for 
Big_new edition, fully iluatrated 
abline you tostantiy to identity all alincult 
‘Bamba! Aso fine packet strange, fascinate 


POPULAR 
SCIENCE 


samps 


POPULAR SCIENCE OPPORTUNITIES 


28 DIFFERENT India-3e with approvals. 
Premiums, with purchases,” Brandwein 


eellent waite. 
Lists illustrating tie most popular US: 


stamps at ‘You ean affordwill be 
Included. ‘Don't mise “this opportunity’ 
White today. 3! b, Engel Go, 38 Park Row, 


plleagts sending postage, Tatham Stan 


HORRY! Buttes Cotepias with S. Hoenn, 
én, Prenies Col 


Everything 
Spprovais. Poster & Son, 3529 Hull Avene, 
Broag. 8. ¥. 


WOW! Pree Stamps Sent to persons re- 


Zone, Palestine: ““Trate 
tor? Petain: Philippines *"Waueano™: Wallis: 
Elban:others—all Se. Appro’ 


AIRMAILS of World—t9 different includ 

‘ing Bolivia Triangle, World's Fair. Com- 
pamioratives, hew lence wth approvals 
Gontinental” Go." Dept, C, Box 639. New 
‘Rochelle, New York. 


GORGEOUS, Colors scarce Alena Sur- 


soem, os Sete a Al in oat apn 
Bun re Pam NY Devt RE | se Smith. RR. i, New Carksie, 


bent 8 


PREE Liberia Triangle, set Hier Siamps, 

selisif-siatnp Trane. Devils Ilan, oth 

‘ipprovais Postage 3c plier, e404 
Gid_Martord. Baltimore 


wpiycbrefer and re send 
ton Skinner, 438 Locust, Long Beach 3. | 
oat 


114 DIPPERENT stamps from far away 
‘countries including Airmail” and ‘Pree 
Pughting French to approval applicants for 
106, "ele Giamp Co.. 4847 Kenmore, Chi 
ao 40, Dep BY 
UNITED STATES approvals complete cov- 
Fage fine quailty, attractive prices, Sem= 
pSletbtamos, Bok “378, Coconut “Orove, 


ies a tiem OE 
Mine, Commemorative, Alrmal Bieter 

nig Ask for detaile on Postenrd: 

Peo, keky “Bist "Stamps, Coslege 
wk, Detroit 21, ‘Michigan. 


PREE—Abyssinis, Cayman 
“triangle; Indochina, Syria, 
ines ap 
frre ‘Damascus, Cambodia 
| ate ‘irate isan Coleman others 
Ail Free for Se postage with apbrovat 
Belmont "Stampeo,” Washington 10, D.C. 


ROCK of Gibraltar Packet Pree. A nice 
collection of stamps trom Gibraltar, the 


iand Geanae 
French colonists “Ear British Colenisl 
West tadiee—South American and Wat 
lus sample copy Philatopic Montii« 
ezine. Bend only Sefer. peat 
Enpice Sata Gompens. ‘Devt. PR. nev 


100 DIFFERENT Tiaiy 10; with approvals 
featuring premiums Gross Stamp Com 


pany. 1330 Bast 261h Bt. Brooklyn, N.Y, 
50 DIFFERENT United States 10e. Price 


ist free, No approvais, Seidentere. Cas 
sopolis. Mich. 


CUBA'S Latest ee 


TrEarTE oe Oe Be approgal 
roagbliants, Bennett's, 36 Arlington, ‘To- 


1.00 GRABBAOS, 5g each. Special Haas 
‘Sancy, 630° Bingamian, Reading, 
Pentisteants 


S HITLER stamps. 36 sith approval, lite 


Gaydos. Kencshi 


SELECTED Penny Approvals. Henry Ja 
Service, 18 Fark Row. New York cits, 


PRE!  Neero, Trane: 
‘Gactu Seat 


‘Aporovais. Potewine ‘Stats 
‘Wathington 10.5. 6 = 


FREE, Masazine 


fgeeellentiy. tiustrated, “Philately. 
Bo. rth 8, Bt, Louls 2, Mo. 


ag, Nong, Rous iste oe. Newboundiand 
Roorevelt Mourning 

Philippine $1.50 

Sway. Ne. 


forris Stamp Go,, Rock= 


BLACK Harding Cover $5 United States. 
ig “Approval applicants. Standard. 3817 
Sackett, Cleveland 9, Oh 


POSITIVELY Greatest tree offer—Latest 


fomere.”" Bargain 
Springs, California. 


ve DIRPERENT, 8 Or 18 YO 
EET et Ta 
ae ner te 
Fhe toe one Hi 
ee ree el os 
magia geese, 
ay cas SEE, a 
Wee ane 
ontoatay Rois dine eet 
Soc" Oniy Yo auproval appiicagys. criterion 
ioe Ssnaaanri 
nie eRe Sa 
ine” REE Re 
ante 


50. DIFFERENT Peru 


Se. 100 “different 


‘aly 60c. 7 diferent Greenland Toe, 160 
100 diiferent Swite 


Aifferent. Finland ise, 
Serland. toe, 200 ‘aiftes 
{00 ‘ditterent Norway 

Canada. 6125, "100. different Netherlands 
$12 afore gaivadoy 2.00, tinion 


ROOSEVELT“ Oreee’ a 
Tecprersis Daren, Bor a, Tas 
beth Ned See ee, 
LOW priced Waited ~ States approvals 
Panther, Box 76, Dorchester 24, Mass. 
100 DIFFERENT Foreien 15¢, 200, 60c. 40 
‘Scarce Philippine $138.."Our’ Alixiures 
are the Best. Foreign Mixture t 1b, $3.60, 
France Mistion Mixture 43.80 1b, Seandle 
avian “Government Mixture | Unpacked 
hheariy. 4000" stamps $9 90." British. Come 
Inemorative ‘Mixture’ $10.00 bs, Morris 
Stamp ‘Co. Rockaway, N, ¥. 
YOUR Money's Worth! Seychelleg, Dile 
Toute. Angola, Chinese Hunger Stamps 
Tho" dierent “other stampa, 


oe 12 abErovat a 
Bepe a 

APPROVAL you wil like Alto New Taxie 

iervice Vreferences), Edward Hefllon, Bt 

Atbana, Vermont 

BARGAINS in seta Approvals. Philately 

‘Brchange, #23" Maple, Sania’ Monten, 

eat 

PREE_ Piciorial Packet with 

Getche. 1040 N. Eighteenth Mm 

polis 13. 


THREE Hilie, Heads Tyee wih Approval 
Tae elias "Got Sa aetuce 

atianta, Ocoreins 32 6 

BOWEMA-Moraa, 50 Biereny a 

radiord” oe. 

root, New 

BRITISH, Spanish end. Prench, Colonien 
atin “Hitter esas and aires 
et ig wi bomen, Pa AMAreaR 


‘set complete 30e. 
sisinp "Company, 


az Fenn ‘Penn, 
Se ae 
ODay detective, nice 9 race tare 


packet 

Phtgoeve" stat play £0 Duferent © 

stamps We, Snprevale ‘Gerhart. 2004 Ri 

Erande. Austin, Texas, 

28 AIRMATLS.Commemoralives, others, 
‘approvals, ie. © Burgett, Lins, Ohta, 


FREE - Commemorative Pictorial 


FFOREIGN Approvals—R. L. Bressler, P.O, 
Box 1007. indianapolis. Tadiana, 

39,000 Varieties 10-5 each! Gordon Davi- 
"gon, Bex 1019A, Manchester, NEL 


‘ARGENTINE, 40 different, only ioe with 
‘approvals. Af W. Payne, West Cheshire, 


GmaNA—Every stamp with a historical 
‘meaning. Twenty of these colorful stamps 

offered approval applicants for 10e_ Collins’, 

Coleridge, San Francisco 10, Cali 


UNITED States and Foreign stamps cent 
UNITED STATES Price lst. Sead Postage. | on ayproval, outstanding guality. Joe SO. Can ‘Newfoundiand, including 
State Stamp Corp., 1295 Park Bide, | prices. Pred. Hersberg. PS 168 Oak St, ‘Cominemogatives 10e. Approvals, 
Pitisbureh 22, Penna Ei Reade, 866 Gerrard, Toronto 
‘packet thirteen coun- | MINT 


Mies fot tse, Eclipse, Box #16, Se 
‘ge pee fous, 


Complete $1.00 to Ap 
‘Douis Merril: 


Fines 
proval ‘apalican’s ie 
Portsmouth 


FIFTY different British Empire, 10e, 
rovais. Arcade, Box 21, Station “J, 
ocr, 

1946 Gl 
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fi, 990 8 roe ime, 

otal: Ba ate Seo et 
setae tt Ramu Yee Pe 
Fae ae A Ries EL 
RE SSR AG Re RARE 


FREE! 3 Diderent ‘Canada Ag areal 
ctnts, ‘Shanks, 1240 Welt 
Inglewood, California ciao 
109 DIFFERENT Foreign siampy ond Mux 

can banknote oniy 10 cents, Nasie, 110i 
Marlon, Readin 


FREE Packet! Guatemela, Waitl, Hon 
ures, Jamaica and French Coloates. 19 


ggprovai abplicanis, Eliot gtampco, 68-31 


‘Avent, Reo’ Park. N.Y. 
PURCHASE Stamps from Purchase! Pit 

fitferent” {fee With” approvats. any 
gpuntey.» Purchase’s, 1200°R” Wobdrul 
WRuhide 5, ‘New Jersey 


SLDIPFERENT Stamps 0c. Tans And 
‘chrpenter. Wakeman Ave, Newark a 
New Jerse 
FREE! int pista Wak, appigral 
Deine Starpeo, Box Tole: Miat Wea 
2. Plorida. = z 


MYSTERIOUS Bechuanaland, Scarce Ton- 

a. Dazzling Pitcairn. Venerable Spanish 
Colonies. Sparkling Prench » Coloniais— 
Everything Je with Approvals! Saxon, 
Walden, New York, 


5 HITLER stamps, 30 with approvals, Lists, 
Gayéos, Kenostia, Wis. 


105 DIFFERENT including Vatican Cardi- 
‘al set 106 to approval applicants. Quali 


ign sets, Free with approvals. Stoll Stamp 
Service, 2632 W. Burnett, Louisville 10. Ky. 


EXCELLENT Pictorial Approvals, Reason- 
ably Priced. Crown. Stamp Company, 
Box 331, Toronto, Canada. 


PRE 100 Mixed Stamps, Approvals, Bar- 
Wis 4748 Umbria, Philadelphia 27, Pa 


1M TREASURE FINDERS 


NEW powerful Goldak locators for miner 


ening than any competitive device" Write 
feneaks Blvd, Glen= 


SCOPE Metal Localor fully guaran 
‘teed and unsurpassed in efficiency. ‘Time 
pelept, plan Gade-in and “aceasorien 
“iteracuré, ‘Fisher Research Labora 
tory. Palo Alto. Calif. 
130 TYPEWRITERS 
RECONDITIONED ‘Typewriters, Printing 
Devices. Other Appliances Supplies DIsiar 
graph, King. N. 


138 


NESTED 
NEON 


LES Swap! What? Cha Got? What cher 
Hobby? “Trial Two Ditses, Swap-Ioboy 
Bulletin, Royal Oak. Mich. 


MERCURY —Highest prices, Free Contain- 
fers, Write Mercury ‘Termitnal, Norwood, 


FREE—Over 100 different stamps—trians! 
‘and diamond stamps included, with up- 

provals. Send ¢ for postage and Banding 

Regent. Dept, P 316, Piatbush Ave.. Brook 
ym 7, New York. 


|AL--stamp tones, perforation card, 
Inunt Wrench colon. approval cas 
i Brooklyn 39. 5 wineed ves 
HEY Kids! ree! Stamps, Scott's albums, 

catalogues, "Details Je’ stamp, Moder: 

Marto B42, N.¥.C. 

nat sutiefy_ Nell Oron- 
Bee 94S, Phliadeiphla't2, Penn= 


ROOSEVELT mourning stampa from Nic- 
faragua, Greece, Argentine plus. bea 
fal lossy photograph of "Rooeevel 
lectin Stamps" only’ 10e ta approval ap- 
iat, Retna! Osan’ Sle, site Went 


15, DIFFERENT Persia 9¢ with approvals 

iby. Box 42-8, Brook! de 

TWO Mint Costa Rien sets ioe. with 
[provals) Vargo Stamps, 6044 South Pair= 

‘eld. Chicago 39, Ti 

WASHINGTON Bicentennial Set 10e, Por 
isn, United states ‘Aporovats, Yokes, 

jaf. San Antonio ¢, Texas 


U, 8. 197 SPA Sheet only Se to applicants 
for U. 8. approvals. M. Haycock. 61 

O'Brien PL. Brooklyn, N.Y. 

UNITED States Commemorative Packet 
‘Tremendous Value Only 10e 10 Approval 

Applicants. 200 Diglerent U. 8, Alrmatis, 


sian Idol, Diiboutt, “Reunion, 
land, Madagascar.” Wurtemberg. Ivory 
Coast, ‘Colombe Harbor. Thgavt Battle, 


many’ others onty fe.” imperial Stamps, 
Youkers, N.Y. 


Tao TATTOOING SUPPLIES 


TATTOOING Outfits— Engraving Outfits. 
Circulars Free. Write, Zeis, 128 Lesley. 
Rockiord. Hlinols. 


TAXIDERMY 


UNITED Nations, scarce se U. 8. Com- 
rmemoraiive and packet 20 aiferent 8 8.. 
tneludine Alematl, 


{o'810.00. Pines pipe tobaceo, 8 cx: 81.00 


PACKETS On Approval. abbott 
Box 134, Point Pleasant” Ohio. 


‘stamps, 


‘Stamp Post™ 
aoe! Btation “A. Pasadena, Ca 
50 DIFFERENT Denmark, 1 

‘provat "selection. Pat” Rawds 
200, Westville, New Hav 


PEACE Conference Set 


tate Approvals, 
“Tatham, 1203 Ditman, Phils, 33, Penna. 


DO You want to Swap —Buy—Seli any- 
hung’ Reardiees What it is. aend (05 
‘he National Swappers Guide, t's. full 


Swappers--Buyere-Sellers coast ( ‘const 
ind opportunities tp Swap-—Buy— ‘Sell als 
‘sun, Pastpald  20e, 


Guide,'P, 0. Box 415, 


WANTED—U. 8. Gold Coins for ty 
fon. "Witt pay following 

4n fine condition. 832 for ¢ 

83 for's5, 81 for $3, $4 for $24 


colieo= 
feen for coin 
‘Ha for 810, 


3 tor 


8 
Write deuaits, Box’ 2046, Baltiinore 13, 


chien 
WATCHES 


s00-paee tiluss 
fe~Nelven CO, 


Complete home study course with dra 
snes and pictures. Information free. 

ton Chronometer and Watch 

idol Houston 12, Texas 


‘Tio WELDING, SOLDE A 


Our poliey--everything postpaid: 
on Or full refund: amazingly fast delivery 


MAKE Your Own Pipes. Detailed, illus 
trated. Pipe Makers Manual. 81.00 
Harold Mangus, Rt. 3, Alliance, Ohio 


AnSeambique, Inini, Porto Rico, Philippines 

fad multitude others, everstaine 10° (0 4B= 

Peg apblicany"Birmaster, Bow 191K, 
“Angeles 53, Cali 

LATIN Ameriea—65 Different, 


Tmelsdes 
‘Airs, commens, Pictorial, 10” countries. 
oe with approvais, Crescent Stamps, Lou= 
ou, Canada. 


POPULAR 
SCIENCE 


NEW Mode electric welder 110 volt AG= 


fo. "Dept. POC, 33. doth St, New York 3, 


BUILD DS. 

Ssrmatite Plane 
amperes from Aittomotive d'e motors, Light 
Slant generators, Automobile starter-gen= 


‘Arcwelder withoat rewinding 
‘Sh00 each 23 49.600 


Eratore Welders Club, WB-3452, Chleago 84, 


BUILD latest type 110/220 volt A-C welder. 

{9-189 amp. Hairline eurrent control (ni 
“phigs:) "Parts" avaliable’ Copyrighted 
plans $2.00. "Write-Wilson Welders, Hol= 
Ens, 1, Alsbama 


SERVICE 
REPAIR > INSTALL 


LEARN 


PLASTICS 


PLASTICS TECH 


" 
taining ‘unde ©: 
Check here 


Dept, $-10 
Cleveland 3, Ohio 


Locksmithing 


AND KEY MAKE 
Noe Made Easy! 
SE SESE 


Maude ET Frank's Per- 
fected Copyrighted System 
of 20 lessons, Used Sue- 
cessfully 17 Years from 
Coast to Coast. Write— 
Maude E, Frank Secre- 
tarial School, 2000 East Linwood Boule- 
vard, Kansas City, Mo. 


LEARN 
SHORTHAND 
AT HOME 


HIGHWAY ENGINEERING 


Practical training in Highway Design and Practice. 
Interesting home sttidy. Taught by mail only. Prepare 
Work offering security. Become an employee of 
State, County. City of Federal Government 
jelp You now. Write for deseriptive literature to- 
SCHOOL OF HIGHWAY PRACTICE 
© 2161 SHATTUCK AVE, BERKELEY 4, CALIF. 


V8 


STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES $5.50 to 8.00 
\V-8 DUALS 17.50 to 20.00 


V- 
DUA Ls 
& IE SINGLES 


DEALERS WANTED. 
SANDEE MUFFLER CO. 


7523 5. WESTERN AVE. LOS ANGELES 44, CALIF. 


if you are between 15 and 55 


$ 


00 


—— 
a month 


is all you have to pay for 
Old Line, Legal Reserve 


LIFE INSURANCE 


half he Permanent Rate, payable unit the- 6th 
$1,754 of Proton H'your life you are 
io you re 3.1, ec Pros 
ee re ome rae Ble Your Insurance 


YOUR POLICY WILL BE 
FULLY PAID-UP IN eel YEARS 


Mail me compe infernaton shot yout exw 
ew soPayment Modiied 3 Whale Lile Pei at ey #8 


= 
joo be na 
Aine I 


_.. The field of Landscape Gardening 
| offers unusual opportunities fr 
| tzaned men... greatly augmented 
1, by the huge home-building and 
modernizing program ahead, We 
provide chorough, interesting home: 
training during your spare time 
adapted to your 
Arrtovin 


pleatont outdoor 
‘uncrowded Feld 


Servie 
NATIONAL LANDS: 
DEPARTMENT _PS_756 SOUTH BROADWAY — LOS ANGELES 14 


ocr. 
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POPULAR 
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means Pipe Appeal_ 


Boy meets girl. Boy lights pipe. And up goes 
boy’s chances of girl going for boy. Women 
prefer to see men smoke pipes. Like fine leath- 
er and tweeds, there's just something smart 
and masculine about a pipe. Women love it. 


means Prince Albert 


© Meny @ man has wanted 10 


MY TONGUE'S MIGHTY 
GRATEFUL FOR RAS 
GENTLE MILONESS. 
TONGUE-EASY 
FOR CERTAIN! 


Tongue bite is 
if that's ‘ever 
It's fentle to 
Bavor. Crimp ‘cut too, for cool 


with P. A. (Prince Albert). 


CAL 


PRINGE_ ALBERT 


Great for roll-your-owns. Clings tothe 
paper. Nomess, no spilling. Twirls up 
into a firm, smooth cigarette, 


, eT eS 


OcT.1946 


POPULAR 
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MONTHLY 


Bow of a New Constitution 


Outweighing its closest competitor (the 72-ton Douglas Globe- 
master) by 40,000 pounds, Lockheed’s Constitution, biggest 
land-based transport (see page 75), squats on 10 wheels. Eight 
are tandem-paired main wheels; the other two are the 


nosewheels, which retract into the gaping maw above 


ocr. 
rae 65 


More POWER’ 


on Wheels _ 


Diesel, steam or turbine, a huskier Iron Horse 
emerges from a quiet revolution in railroading. 


By DEVON FRANCIS 


T THE foot of a steep grade in the Al- 
legheny Mountains a bunch of railroad 
men sat on their haunches in a semicircle 
the other day looking dubiously at a spank- 
ing new Diesel-electric locomotive. The 
engineer in the cab proposed to pull a long 
string of passenger cars over the ridge ahead 
without “double-shotting”—without a help- 
ing locomotive. It had never been done 
before on this grade. 

“You'll never make it!” yelled one of the 
onlookers to the man in the cab. 

“Want to bet?” the engineer yelled back, 
adding some picturesque expletives. 

He eased open the throttle. The cars 
obstinately braced themselves as the Diesel 
muttered heavily. The wheels moved, snail- 
like at first and then with increasing assur- 
ance. Up the grade went the train, over 
the top of the ridge. 

Another bit of railroad history had been 
made, without fanfare. 
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At the head of that string of cars was one 
of the new postwar locomotives, product of 
an effort to put more power on wheels to 
pull greater loads faster on the 228,000 
miles of the nation’s rail system. Produced 
at the Schenectady, N.Y., shops of the 
American Locomotive Company, it devel- 
ops 2,000 horsepower in one unit. A unit, 
in railroad parlance, is a single frame or car. 

In building that much horsepower into 
a unit, Alco had done nothing to awe the 
casual railroad passenger. The Baldwin 
Locomotive Works at Chester, Pa., had, in 
fact, done even better, Into another post- 
war Diesel-electric it had crammed 3,000 
horsepower. Two of the Baldwin units 
hooked together produce 6,000 horsepower, 
as much as a mammoth steam locomotive. 

These lusty locomotives looked like any 
other Diesels. Yet the 2,000-horsepower job 
was unique under its shining steel skin. The 
reasons were subtle. They could be fully 
grasped only by railroad men interested in 
getting more goods and people from one 


2-8-8-0 type (16 drivers), generally used to haul 
heavy coal ond ore trains where grades are steep. 


Renae ie 


by Southern Pacific, 


4-8-8-2 oil-burner, used onl 
is head of boi 


seers. to go backward. (Cal 
4:8-8.4 type isthe "Big Boy.” world’s heaviest and 
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2-8-8-2 type wins its greatest popularity in haul- 
ing heavy-tonnage trains in mountainous territory. 


From “Giants of the Ratis."" by 8. Kip Farrington, Jr.; Garden City Pub. Co. 


point to another faster and at lower cost. 

To the public, the rash of new locomo- 
tives meant only a lot of good-looking 
chrome and a saving in time. The passenger 
wasn’t aware that he had a fron 
at a revolution in rail transportati 
mover, the locomotive 

It had to come. Even discounting the 
growing competition of the air lines, the 
railroads were in for a housecleaning. The 
weight of freight and passenger trains had 
almost doubled in two decades. Freight 
speeds had increased by half, the pace of 
passenger trains by a fifth. 

So U.S. locomotive makers were badg- 
ered by the railroads to produce something 
better. Out of their researches have come 
several conclusions: 

The Diesel-electric is far from reaching 
the peak of its efficiency. 

The steam locomotive, an object of senti- 
mental attachment to railroad lovers the 
world over, is still in there chugging—has 
only begun to realize its potential power. 

Locomotive improvement, in the light of 
atomic power, may be at a threshold rather 
than an end. 

The fundamental problem in locomotive 


design is that of packaging power. A loco- 
motive built to negotiate every mile of 
standard-gauge track in the United States 
can be no more than 15 feet 2% inches high, 
10 feet 6 inches wide and 115 feet long. 
Into a space approximately that size in a 
steam locomotive (articulated Diesels can 
be longer), designers have to squeeze as 
much power as is produced by stationary 
power plants covering a city block. Track 
clearances, curves and weight limits forbid 
making locomotives much bigger. 

The Diesel-electric is, of course, the most. 
beribboned package on the shelves of the 
locomotive makers. It has no peer as a 
switching engine and in some respects as 
a road engine. It is reliable. It is powerful. 
It doesn’t burn up fuel, as a steam locomo- 
tive does, when it is standing idle between 
jobs. It consumes practically no water. 

Diesels for the road have almost doubled 
in number in the last two years. Most of 
these have been produced by the Electro- 
Motive Division of the General Motors Cor- 
poration at La Grange, Ill, while competi- 
tors were making steam locomotives by gov- 
ernment directive. Today there are more 
than 5,500 Diesels on order or in service, 
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A locomotive is built oround its frame. The frome 
‘on which this workman is sitting weighs 62.500 
pounds and is cost and welded. Ports pictured on 
these two pages are not necessarily ports of 

Boy,” the giant shown in the panel below. 


WATER TANK (25,000 gals) 


ited to tender, and thence 
lower of the two bars shown 
Five inches thick, it has o ten 

th of 47,000 pounds per sq. bor is 
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and 1,500 of these are road locomotives. 

Until the advent of the Diesel, the fastest 
time between Chicago and the Pacific Coast 
by rail was 53 hours. The streamliners cut 
that to less than 40 hours. Next year the 
Diesels will lop eight hours from the South- 
ern Pacific Sunset Limited's time from New 
Orleans to Los Angeles, and the Milwaukee 
Road will trim 18 hours from its Chi 
Seattle run. 

That isn’t all a result of sheer speed. 
Steam locomotives are just as fast, but ter- 
minal delays lower their average. 

‘Another advantage of the Diesels is their 
articulation. At any junction point a two- 
unit Diesel can be split in half to carry two 
parts of a train in different directions. 

‘What damns the Diesel is its p 
price. If a steam locomotive costs $ 
a Diesel-elect 


‘COAL SPACE (28 fons) 


| 


piston valve attaches to ring on the end of 
Lithaped orm. To the right are o steam locomo- 
tive's pistons, grooved for rings as in a gos engine. 


The parts of a locomotive tell many things about 
If there ore small levers on the driving rods, os 
shown above, it means that the engine hos old- 
style piston valves rather thon poppet voly 
which give greater efficiency at high spe 


SAND BOX STEAM DOME 


SAFETY VALVE ae R00 


REVERSE MECHANISM BRAKE SHOE STEAMPIPE 


tage of the Diesel is its great weight and 
length. A steam locomotive a little more 
than 100 feet long, tender included, and 
weighing 465 tons develops 6,000 hors 
power. For the same horsepower a Diesel 
must be at least 180 feet long and weigh, 
normally, 575 tons. Another minor draw- 
back is that, while the Diesel consumes no 
water, it still must manufacture steam for 
heating purposes and for air conditioning. 
Providing a boiler big enough to make that 
steam is giving Diesel users some head- 
aches, 

The Diesel’s large number of powered 
axles, on the other hand, give it a “tractive 
effort” that virtually eliminates wheel slip- 
page and jerking. 

Basic to the railroads’ demands for newer 
locomotives is the rivalry between cor 
panies. The railroads are almost womanish 
in fretting over the appearance of their 


SUPERMEATER 


MAIN DRIVING ROD 


the steam is “dried” to increase en; 
Pipe at right of boiler conducts steam to valve 
compartment and then to the main cylind 


SMOKESTACK 
WHISTLE 


PISTON ROD VALVE ROD CYLINDER 
locomotives. One road doesn’t want engines 
that look like another's, so most steam loco- 
motives are custom-built. The railroads 
can’t do much about the appearance of the 
Diesels, though. They are as alike as peas. 

Nonetheless, the Diesel is a slick com- 
petitive article to advertise to the public. 
The locomotive that went over the Alle- 
gheny ridge—sneak-tested on the rails of 
the Lehigh Valley—has gleaming stainless 
steel sides because the Santa Fe (see cover) 
ordered it that way 

So, many more Diesels are being bought. 
The improvements in them hinge largely on 
putting more power in lighter single units 
on fewer wheels. On that basis, Alco claims 
that up to now it has the best of the breed. 

The steam locomotive was written off as 
dead when the electric engine made its 
debut in 1895. A funeral oration was pre- 
pared for it again when, in 1934, the Chi- 
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craft, have superchargers to pack 
jo the cylinders. In this one, the 
haust-driven turbine turns the blower at ap; 
mately 10,000 r.p.m, at full load and full spe 


more of a problem in Diesels than in steat 
It has @ bore of 12 
inches. The connect 


Uncrated after shipment to the locomotive factory, 
a generator awaits installation in an engine. The 
Title ‘Generator on top is on “esciter” for its huge 
counterpart ond supplies auxiliary power. 
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LUBRICATING-O1t 
FILTERS ~COOLERS, 
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TURBOSUPERCHARGER 


AIR COMPRESSOR MAIN AIR RESERVOIRS 


cago, Burlington & Quincy introduced the 
high-speed Diesel-electric road engine. 

But the people who liked steam went 
right ahead, despite the frightful thermal 
inefficiency of steam (the ability to tum 
heat into mechanical energy), and today 
there are still 13 times as many steam loco- 
motives as there are of all other kinds put 
together. 

‘That's because thermal efficiency is a 
secondary consideration with the railroads. 
A steam engine gets only six to nine percent 
of the useful energy in coal as compared 
with a Diesel’s 23 percent harvest from its 
fuel oil, but the steam engine’s coal is 
cheaper. Steam, in fact, retains a slight 
edge on oil in operating costs. 

‘There is an added and equally practical 
reason for the persistence of steam, The 
best freight customer the major railroads 
have is the coal-mining industry. Between 
rails and mining there is much mutual back- 
scratching. 

But beyond that is the steady improve- 


| cabs ore simpler than those of steam en- 


pines. Enaineer holds throttle: sir-broke handle is 
yyond his hand, reverse lever below it. The thro 
in A unit controls engines in oll other uni 
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CONTROL STAND 


BATTERIES TRACTION MOTOR BLOWERS 


It has undergone 
refinements on. It h more 
power. Baldwin's T-1 type consistently 
makes 85 m.p.h. on the open stretches for 
the Pennsylvania Railroad with a load of 15 
passenger cars (some 1,200 tons), and bet- 
ters 100 in spurts. 

‘The manufacturers keep adding power 
by boosting the pressures and temperatures 
in steam boilers. G: pressures are ob- 
tained with stronger boilers, higher temper- 
atures by superheating the steam—leading 
it through pipes surrounded by the hot 
gases of combustion. That “dries” the 
steam. With dry steam more heat can be 
converted into mechanical energy. 

Steam engines are getting more water 
and coal capacity, improved ash pans to 
reduce cleaning time, automatic lubrication 
of all wearing parts, and streamlining of all 
passages from boiler to exhaust to reduce 
losses in steam pressure. Welds are replac- 
ing rivets in boilers to reduce weight and 
maintenance. Roller bearings are being 
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added to cut friction, and the old-fashioned 
piston valve is being replaced with spring- 
loaded poppet valves, like those on most 
automobile engines, that offer an efficiency 
gain of 20 percent at high speed. Manufac- 
turers are putting two additional cylinders 
‘on some steam jobs to reduce the strain on 
connecting rods and bearings and shorten 
the stroke. 

So intent are the older locomotive mak- 
ers on improving the steam engine that last 
year they established the Steam Locomo- 
tive Research Institute, which has nothing 
to do but make the product more accept- 
able to the railroads, It is not mere loose 
talk that locomotive boiler pressures may be 
boosted from 300 to 600 or even 800 pounds 
per square inch in the next few years. Pres- 
sures in some types of stationary and ma- 
rine engines have, of course, gone far be- 
yond that. 


Horsepower Is Heavy 


The bane of the steam locomotive is the 
inherent clumsiness with which it produces 
power. Producing one horsepower for one 
hour requires 15 pounds of steam. For 6,000 
horsepower that’s 90,000 pounds—and for 
every pound of steam there has to be a 
pound of water aboard. The water supply 
must be renewed every few hundred miles. 

For that 90,000 pounds of steam some 
seven tons of coal must 
be burned, and the coal 
supply must be replen- 
ished, too, Finally, ful- 
ly a quarter of the coal 
goes up the stack in 
smoke, The reason for 
that is the forced draft 
in the stack, induced by 
a blast of steam from 
the cylinders to hurry 
combustion. When coal 
burns too fast it isn’t 
consumed. 

But the steam lovers 
are even overcoming 
that. They are pump 
ing jets of air into the 
firebox, burning up the 
residue, and reaping a 
public-relations profit 
of smokeless smoke- 
stacks, 

While locomotive de- 
signers will argue over 
what constitutes a good 


shops as eng 
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THE COVER: A new 2,000-hp. Diesel- 
electric rolls out of Alco's Schenectady 
is lowered into another. 
Pointing by Lester Fagons. 


engine, most of them agree that in the tur- 
bine they have a prime mover whose po- 
tentialities have barely been scratched. It 
produces more power from a given amount 
of coal. The Pennsylvania has a Baldwin 
turbine geared directly to the wheels. Bald- 
win now is making a steam turbine-electric 
locomotive, interposing generators and trac- 
tion motors between the turbine and the 
drive wheels for greater power flexibility 
and more efficient turbine speeds, 

What the railroads and the locomotive 
manufacturers would really like to see is a 
self-powered locomotive equal to the all- 
electric engine, which is far and away the 
most powerful and dependable thing on 
wheels. But electrification is astronomically 
costly and is undertaken only in densely 
settled regions or where electricity is cheap. 


Wanted: A Coal Turbine 


Failing that, the railroad men would like 
to get their hands on a gas-turbine locomo- 
tive, preferably operating on coal. That 
would eliminate boilers and fireboxes and 
obviate the bugaboo of higher Diesel fuel 
costs if the nation’s petroleum reserves be- 
gin to dwindle. The coal turbine would use 
a fuel that exists in abundance. 

That project is being co-ordinated by the 
Locomotive Development Committee, un- 
der the direction of Dr. John Yellott. No 
less than 17 projects are 
under way at a half-doz- 
en institutions. 

And then there is that 
ultimate source of power 
to draw the nation’s 
trains that could make 
the railroads almost in- 
dependent of either pe- 
troleum or coal supplies. 

“There is no question 
in my mind,” R. Tom 
Sawyer, of ‘Alco’s re- 
search staff, said recently 
before the American So- 
ciety of Mechanical En- 
gineers at Charleston, 
W. Va., “that the atomic- 
powered locomotive will 
be used on long, through 
runs eventually.” 

The atomic-powered 
locomotive will be just 
another version of the 
old Iron Horse. It prob- 
ably will use steam. 


Lead-incased Geiger coun- 
ters in Army's B-29 Flying 
Loboratory are gathering 
facts on cosmic rays ot 
heights up to 35,000 feet. 


Probing the Upper Air. A number 
of rocket projectiles like the stub-winged 
one above (inset) are being built for the 
Army to gather data on cosmic rays and 


Guided Missile. “Capa,” a rocket 
weapon built by Boeing for the Army, is 
discharged (right) in Utah, Named for 
“ground-to-air pilotless aircraft,” the 10-foot 
projectile is driven by aerojet units at su- 
personic speed. It has secret controls de- 
signed to track down enemy aircraft. 


Saboteur Container. The recepta- 
cle below, attached to four parachutes, was 
used by Germans to drop saboteurs. Ten 
feet long, it weighs 490 pounds, has a nose 
of rubberized tubing to ease landings, and 
carries three men strapped in hammocks, 


d 


other little-known radiations. Carrying in- 
struments to ultra-stratospheric levels, they 
will supplement findings made by the B-29 
Flying Laboratory at lower altitudes, 
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Radar engineer's idea, tried on 
dog, makes any tub a washer. 


EORGE E. ATKINS is a mechanical en- 

gineer in a New York research labora- 
tory who worked on radar during the war. 
One day, a fellow worker told him about 
accidentally dropping an automobile hom 
in a pail of water. It had stirred the water 
like an egg beater on a bender. Mr. Atkins 


thought this over and decided to let noise 
do his wife’s laundry. 

After a year’s work, he developed a tiny 
washing machine that creates sound waves 
with enough pressure to force the water right 
through every fiber of the clothes and push 
out the dirt. The machine weighs only 5% 
pounds. It has a motor no bigger than a bar 
of soap. This makes a thin diaphragm vi- 
brate and produce a sound like a vacuum 
cleaner. Placed in the water, it propagates 
pressure waves of such force and speed that 
a fine spray passes continuously through the 
clothes, reversing the old washing machine 
method of moving the clothes through the 
water. More than 12,000 waves per minute 
race through the clothes so quickly that each 
one is reflected back and forth several times 
before the next wave starts, 

To test the gentleness and efficiency of 
the machine, Atkins put his dog in it, The 
poodle came out clean, happy and minus 
12 fleas. 

The operating unit, which is 10 inches 
long, consumes only 35 watts of electric 
power; rotary or paddle type washing ma- 
chines use 200 watts or more. Six pounds of 
clothes placed in a six-gallon bucket of wa- 
ter can be washed in 10 minutes, with even 
lipstick and perspiration stains removed. 
The complete unit with a container for the 
family wash will sell for about $30. 

The inventor plans to market a space- 
saving automatic washing machine especially 
suitable for apartment dwellers. Then the 
housewife will be able to turn on the switch, 
have a leisurely cup of coffee, and return 
to a washed, rinsed and dried laundry a 
quarter of an hour later. 
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The “vibromotic” unit. weighs 5/2 pounds and is 
ned to fit on the edge of a tub or basi 


As shown above, the shaft and diaphragm extond 


down into the water. The picture below reveals 
how 240 vibrations a second whip the soapy water 
into spray, forcing it through the dirty clothes. 


The Constitution shelters 
Passenger transport under 


prewar eight- 
189-#. wing. 


NAVY’S TWO-DECK 


TRANSPORT 


CARRIES 180 PERSONS, 
FLIES 6,000 MILES. 


HE WORLD'S largest land-based trans- 

port plane, the Lockheed Constitution, 
big enough to carry 180 people or 35 tons of 
cargo 6,000 miles at top speed of 300 
m.p.h., will take off on its first light this month 
from the factory's field at Burbank, Calif. 
Designed to meet the Navy's need for a huge 
plane capable of reaching any island outpost 
with high-priority loads of men and equip- 
ment, the 92-ton Constitution is expected to 
be making one-stop flights from the West 
Coast to Japan and China within a year. It 
will find its way with the most complete 
navigational radar equipment ever installed 
in aircraft. 

Now equipped with four 3,000-hp. Pratt & 
Whitney Wasp Major engines, the 156-foot 
airplane has characteristics that promise even 
more speed and power. Its high-altitude, 
high-speed, laminar-flow wing will permit the 
installation of gas turbines when they become 
availabl 

Within its figure-eight, “double bubble” 
fuselage, the Constitution can carry 92 pas- 


sengers on an upper deck and 76 on a lower, 
in addition to a crew of 12. Spiral stairwa: 
fore and aft connect the deck: 

The entire lower deck may be used for 
cargo. Hoists that can lift five tons at a crack 
will load and unload the plane at isolated 
bases through wide doors (106 by 74 
inches) in the fuselage. 

Two Constitutions have actually bee 
built, at a total cost of $27,000,000. One will 
fly while the other undergoes extensive static 
tests to measure its full strength and poten- 
tialities accurately 

While it is estimated that the Constitu- 
tion, because of its great weight, can ope! 
ate from only 50 airstrips in the world, it 
can take off fully loaded in 2,350 feet, land 
over a 50-foot obstacle-and grind to a stop 
in 2,300 feet. This equals the performance 
of many smaller transports. On small island 
fields, reversible inboard props will shorten 
the landing distance somewhat. 

Four wheels on each main gear provide 
enough footprint area for landings on rough 
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TWO-WHEEI 
NOSE GEAR 


tropical airstrips, and save a ton of structural 
weight. The plane also lands without the 
smoking impact usual with big planes: pre- 
rotation devices turn the wheels at landing 
speed just before they touch the earth. 
For safety, the flight engineer will observe 
all propellers from his station through wide- 
angle lenses fitted into the side walls. He can 
reach all engines and most of the fittings 
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through man-sized tunnels in the wing if he 
wants to make inspections or repairs in flight. 
A one-shot lubrication system makes it pos- 
sible to pump oil to all four nacelles. 

Air bled from the engine turbos and heated 
to 300 degrees F. keeps all leading edges 
warm enough to prevent the formation of ice, 
while electric wires imbedded in the wind- 
shields guarantee unobstructed views for the 


pilots. Some of the edge-heating air (PSM, 
July “46, p. 112), moving through a pair of 
heat exchangers. warms the cabi 

Three hundred hot meals be served 
aboard on long flights. Immersion heaters in 
tanks by the stairwell and under the wash 
basins in the rest room provide hot water 
for cooking, bathing and shaving. Garbage, 
stowed in tin cans, will be tossed overboard 


when the plane is flying at low altitudes over 
‘open oceat 

Enough gasoline to fy 6,000 miles—9,990 
gallons—is carried in four integral wing tanks, 
sealed tight with putty made from crude 
rubber. So fueled, the Constitution can ferry 
important cargoes from New York to the 
Panama Canal in eight hours, to Dakar in 
West Africa in 13 hours. 
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Rocket Camera to Shoot Sun 


V-2s will carry spectrograph outside filtering blanket of atmosphere. 


By MARTIN MANN 


Te long-standing riddle—what makes 
the sun tick—may soon be solved. Photo- 
graphs now being made 100 miles above the 
earth by a V-2 rocket camera are expected 
to record ultraviolet rays so short that they 
cannot penetrate the atmosphere. From 
them, scientists hope to learn more about 
the source of all our energy and many of 
our troubles. 

If you ever listened to a European broad- 
cast suddenly fade into a bedlam of static, 
you have heard one effect of the sun. Huge 
oceans of hot gases on the surface of the 
sun jam radio communications. They also af- 
fect the weather, but the relationship be- 
tween these sunspots and disturbances jp 
our atmosphere is not understood. Suyspts 
have been blamed for booms andwiifists in 
business. And if enough could#be learned 
about solar energy, we might be freed from 
worry about coal, oil, optfranium. 

The few strips offilm being exposed this 
year are not liketo clear up everything, but 
they are oypffcted to show the first true pic 
tures githe spectrum of the sun. And that 
maybe the key—as new spectra frequently 
have\been in the past—to discoveries of spffr- 
tling Importance. The instrument mgde for 
this Nyvy-sponsored research, thg/Spectro- 


The rotor that hold™phe spectya@raph's film strips 
pped into its pesfoative, light proof shell. Inside 
the square opgding is Yer fithium fluoride prism 
that separatés sunlight “into component colors. 
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graph, is a prism placed inside a camera, be- 
tween the lens and the film. The prism di- 
vides the light from the lens into its com- 
ponent wave lengths, or colors, so that the 
film records a broad spectrum band (the 
rainbow) composed of lines representing 
each wave length. 

Since every substance has its own set of 
characteristic spectrum lines, which change 
with conditions, much information about the 
sun can be obtained from study of its spec- 
trum record, or spectrogram. It is through 
such a study that the supervisors of the pro- 
ject, Drs. James S, Van Allen and Johpef. 
Hopfield, of Johns Hopkins Universijy’® Ap- 
plied Physics Laboratory, hope tosfifl the ex- 
isting gaps in our knowledgeef'the sun, 
ieokedespectrograph€ expected to re- 
cord light waves 
strom units (about 5,ffillionths of an inch), 
Only incomplete ggffflyses of sunlight can be 
made on the ggefind, for the miles of air be- 
tween the syff and the spectrograph lens fil- 
ter out gi€arly all light below 3,000 ang- 
stroms€ Previous attempts to climb ahgve 
the“filtering effect of the atmosphefe/ by 
Putting spectrographs in ballooys? wey? not 
especially successful because*the lylloons 
did not rise more than 28” miles. Wow the 
rocket can take a spegif>graph up JOO mpifls. 

A ride in a V-2yfowever, is noftyefioned 


This goad com assembly movegfhe fifh-holding 
rotors6 that a new strip of filgfis exppsed every 
2QefBconds. The slotted cam wheel in tie center of 
the photo is the heart of thigfhtermittegt movement. 


fr-all view of the spectrograph. The ultraviolet 
ght enters the instrument through the long tube, 
which is placed in the very nose of the rocket. 


jaunt. The rocket smashes into thg#Ground 
at about 3,600 m.p.h. with agé€celeration 
rate equivalent to 20,000 tigs@s the force of 
gravity—at the instant g# impact the tiny 
film strips, ordinarilygeighing only a frac- 
tion of an ounce, y@ch an equivalent weight 
of 30 Ibs. Ng@pectrograph could be con- 
structed tgg@lrvive that crash. But a film 
holder gfight. Making the holder sturdy 
engy@f to protect the spectrogram in the 
fel impact, therefore, became the major 
problem of the designers, John Forrest, 
Harold Straat, Ralph Dakin, and Walter 
Guenther of the Bausch and Lomb Optical 
Company, Rochester, N.Y. The result was 
a two-piece, cylindrical steel casket, called 
‘a cassette, that is practically indestructible. 

The outer shell of the casket is an 11- 
inch hollow steel cylinder with a lengthwise 


Through the opening in the spectrograph can be seen 
ins the film. The ultraviolet 
light enters this cosket through the slot just below and 


to the right of center. 


aoa 


The _atmosphei 


(visions) 


ULTRAVIOLET 
Cnvisiaie) 


blocks sunrays shorter than 
The rocket 


The solid steel film holder, shown 
cbove, is strong enough to sur- 
vive the final 3,600-m.p.h. crash 
when the V-2 hits the eorth with a 
20,000 times the pull of 
. The 25-Ib. cassette, con- 
ining the film holder, will then 
weigh holf o million pounds. 
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Dr. John J. Hopfield, of Johns Hopkins, @ super 
visor of the rocket-camera project, fits the film 
holder into the spectrogroph. 


slot that admits the broad spectrum band. 
Into this shell fits the motor-driven film hold- 
er, at solid steel rotor with a number of 
tened faces bearing guides to hold the strips 
of film. One portion of the cylindrical surface 
remains curved and is coated with black v 
vet. This curved section covers the slot in 
the shell before and after the film has been 
exposed, making a light-tight seal—like the 
slide in the film holder of an ordinary 
plate-back camera. 


Acceleration a Hazard 

The casket is fastened inside the body 
the spectrograph, which is of simple design 
but extremely rugged e For even 
though the spectrograph may be destroyed in 
the final crash, it must withstand the terrific 
forces on the way up, when the rocket leaps 
to a speed of 3,000 m.p.h. within a few sec- 
onds, Lenses and prisms are made of syn- 
thetic lithium fluoride, which transmits ultra- 
violet light of wave lengths too short to pass 
through glass or even quartz. The objective 
lens, set in the tip of the rocket nose, is a 
hemisphere, giving an extremely wide angle 
through which light can be collected. With 
this unusually wide angle lens the spectro- 
graph catches sunlight even though the rock- 
et may not point directly at the sun. 

To secure a number of spectrograms made 
at different altitudes, an electric motor turns 
the film-holding rotor, exposing a new strip 
of film every 20 seconds. This intermittent 
movement of the rotor is obtained with a 


of 


struction. 
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cam wheel called a Geneva wheel, which 
acts somewhat like the mechanism in a mo- 
tion picture camera. 

As the rocket soars out of the atmosphere 
a microswitch, preset on the ground, starts 
the motor, bringing the first strip of film into 
position at the slot. When the last strip has 
been exposed and the black velvet again cov- 
ers the slot, a bolt automatically locks the 
rotor and shell together. 

Special film for use the V-2 spectro- 
graph was made by the Eastman Kodak 
Compuany. A fluorescent coating that glows 
visibly when struck by ultraviolet light helps 
record the very short wave lengths, since the 
gelatine in photographic emulsions does not 
transmit light below 2,000 angstroms. 

So far only one V-2 spectrograph has been 
built, future plans depending on the results 
obtained from the present experiments. If 
there is a second model, the designers plan 
to use a mirror, controlled by a photoelectric 
cell and moved by a servomotor, to refles 
sunrays directly to the spectrograph, 


Saving the Instruments 

Modification of the rocket itself—to reduce 
the speed of fall and in that way minimize 
damage to component parts and instruments 
also been proposed. To save an i 
strument in the nose of the rocket, Dr. Hop- 
field suggests a time-fused explosive charge 
to blow away the head after the rock 
reaches peak altitude, Tumbling end over 
end, the freed nose would drop more slowly 
than the rocket, which, stabilized by its fins, 
falls head first. Another method, also en 
ploying an explosive charge, would discor 
nect one fin, causing the entire rocket to 
tumble and fall more slowly. Attaching par- 
achutes to the instruments, which would 
automatically be jettisoned after the highest 
altitude was reached, is another possibility. 

Even these precautions may not work. 
The crashing rocket digs such a deep crater 
that recovery of any surviving instrument 
from the rubble of steel, earth and_rocks 
can be very difficult. And if the hole fills 
with water, as one did, there would be 
small chance of fishing out a particular 
ing device. 
ing parts of a rocket to fall sep- 
also has its drawbacks. Too small 
for radar tracking, they could be lost for- 
ever in the vast desert. The record flight of 
the eighth V-2 is an example. Two weeks 
afterward, troops were still seeking records 
of the trip. 
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Joted XB-36, world’s . weighs 160 tons. Its toil is os tall as o five: 
shown above with a building, ond its main tires are almost nine 
to be a monster in high. It is designed to carry a crew of 15 ond 30 
its own right. The war-born giant mode its first tons of bombs 10,000 miles. Consolidated hos on 
fest flight last August ond, in the Army phrase, AAF contract for a fleet of 8-36s, and plans o 200- 
dad srpectotiors.- So big that few preseat’ pomenger ciriine version, 

airports con handle it, the XB-36 is powered by 

six 3,000-hp. Pratt & Whitney pusher-type eng 
It is 163 feet long, has © wing span of 230 feet and 


largest land-bos 
B.29 Superfortrer 


WHAT'S NEW 
in AVIATION 


GLASS HELMET. Made of laminated gloss ond 
styrene plastic, this bulging aviation helmet weighs 
less than two pounds. It hos b 

phones and a. sponge-rubber 
wearer's comfort, and protects on airman's head 
by equolizing distribution of impact forces. D jget_man-carrying Northrop glider shown 
signed by the Aero Medical Laboratories, U: low is now used for instruction. With @ wing span 
and Northrop Aircraft, of less than 30 feat, the tiny craft is capable of 
in tests of the XB-35 flying wing. slow rolls in free flight after being towed aloft. 


FORERUNNER. Built to test the 
cy of fiying-wing design for a rocket bomb, 


was first 


Machines to 


New electronic trainers and 
tiny flight controls for switches 
make flying easier. 

ILOTS now can learn how to fly loops entirely 


by instrument in an earth-bound cockpit that 
doesn’t budge an inch. The new electronic 


trainer, produced by Curtiss. 


can imitate—on instruments—the flying 
characteristics of 


ything from a small personal 
plane to a four-engined transport 

In another recently developed electronic trainer 
a cockpit on wheels equipped with a periscope, the 
Navy is teaching student pilots how to strafe, bomb, 
and launch rockets in an F6F. The pilot gazes 
thrc 


and feels that he is 


the periscope at a relief map on the ceiling 
joking at the earth from a 
moving plane. As he “dives,” the periscope moves 


, SERVO MOTORS. 
Above: Navy's new contact-flight trainer. INSTRUMENT GIVE INSTRUMENT 
Below: Dehmel instrument-flight trainer. PANEL READINGS 


© FLIGHT 
FLIGHT f CONTROLS 


CONTROLS 

FOR RADIO 

RANGE 
aS 
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Help Pilots 


closer to the ceiling; as he “climbs,” it re- 
treats; when he “banks,” its reflector cants 
realistically. 

A third new mechanical aid for pilots, pro- 
duced by the Douglas Aircraft Company, is 
a set of baby flight controls that are being 
used in place of switches in the cockpit of a 
still-secret jet plane. Psychologists say that 
the small-scale controls will simplify the 
highly demanding job of flying the plane, 
improve its pilot's reaction time. 

As a student in the Dehmel instrument 
trainer goes through the motions of flying— 
flicking switches, moving levers—current 
dividers, called “contour potentiometers,” 
send varying voltages to servomotors. The 
servos then change the instrument readings 
as they would change in actual flight. 

The radio system of this trainer is as com- 
plete as an air liner’s. It can duplicate any 
radio range or airport beacon; it even imi- 
tates the CAA’s blind-landing system. 

The moving pencil_of a flight-path re- 
corder, mounted behind the trainer, tracks 
the “plane,” enables the student to check his 
mistakes after each session. If a 360-degree 
turn is not constant, for example, the track 
will look like a badly warped egg instead 
of a perfect circle. 

Recorded engine noises are piped into 
both the Dehmel and Navy trainers to help 
pilots learn to synchronize engines by ear. 


+ jat plane obviously intended to land 
on a carrier, Douglas rs designed @ mini- 
ature arresting hook in 

pilot normally fips. to. fet 


‘Among the Dougles toylike flight controls that en- 
able a pilot to recognize and reach more quickly for 
the switch he wants is o small, hand-operated “foot” 
pedal for braking the jet plane's landing roll. 


The landing-gear lever is a strut and wheel four 
inches long. Grouped functionally, the Douglos 
Alight-control switches operate freely when the pilot 
is wearing his parachute and safety bel 


half on inch wide and three 
to thot of the 
ch tal control 


MODEL OF WING 
EADING EDGE 


cuore 


Rew 


Pivot cHure 
RELEASE 


Parachutes for a Test Plane 


SprN tests on untried airplanes have al- 
ways been perilous. When Martin prepared 
recently to spin-test its new BTM Mauler it 
went all out to provide safety for the test 
fliers and the costly prototype. It had two 


Red Light on Stalls 


CAA necorps ascribe more than half of 
the deaths in private flying to the pilots’ 
failure to recognize an approaching stall. 
Hope for reducing the rate of such fatalities 
lies in the Safety Flight Company's new 
“Stall Warning Indicator.” This ap 
proved device (below) is mounted on the 
leading edge of a plane's wing (se 
grams) and when the stall point nears it 


q | 


switcH 
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CONTROL CASLES 
430 'eSenerr 


° “ARRESTING-GEAR 
SF TACHMENT 


Tevers. 


special spin parachutes designed. Each was 
tested for 9,000 pounds. These were placed 
in tubes under the fuselage (above). Had 
the Mauler gone into an unbreakable spin— 

the pilot could have saved 
himself and plane by releasing the ‘chutes 
and checking the fall 


flashes a light and sounds a horn in the 
cockpit to alert the negligent flier. 


wines 10 7 
Cockpir HORN 
AnD LiowT 


‘CURRENT- 
‘ACTIVATES THE 


Push- ‘ 
aiibe Parking 


)RESS a button and park your car! 

Park-O-Mat automatically places an auto 
in any desired stall of a garage. With it, 
more cars can be parked in less space in 
less time by fewer attendants. 

At the garage entrance arms grip the 
front and rear bumpers and slide the car to 
an elevator. This stops at the proper floor; 
arms slide the car into the stall. Another 
button reverses the process, bringing the 
car to the entrance in less than a minute. 
Since the car does not run under its own 


Owner locks cor on leaving it. Attendant presses 
button, arm in foreground grips bumper. 


power, the owner can lock it when he leaves. 

The Los Angeles manufacturer points out 
that the Park-O-Mat can be installed in lots 
too narrow for ordinary parkin 


‘Arms automatically roll car onto the transfer table, After leaving car, positioning device returns to 
which will carry it to empty stall. entrance where operator stands at controls. 
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The Weirdest DANGE 


‘OU visit your dentist and he thinks there 

may be something wrong with that bi- 
cuspid—better take a picture. He puts the 
X-ray film carefully into place and then he 
tells you to hold it there. It is the one op- 
eration he cannot perform for you. The 
rays from his low-power machine, harmless 
to patients who undergo them only at long 
intervals, would add up, and sooner or later 
he would lose his fingers—or worse. 

Before 1895, when Roentgen discovered 
the X-ray, sunburn was the only harm done 
to people by radiation. But now atomic 
bombs have released vast invisible clouds 
of lethal radioactivity, and lesser but dan- 
gerous amounts of radioactivity will become 
commonplace as atomic energy is put to 
work, 

For protection against this, the weirdest 
danger in the world, men must depend en- 
tirely on advance precautions. One can get 
a fatal dose, either cumulatively over. years 
or in a millionth of a second, and not know 
anything has happened to him until too 
late. Man’s inventiveness, in short, has far 
outrun his built-in safety equipment—except 
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in the WORLD 


1 Ee 
Ee PAPER 


Eternal vigilance is the price 
ef handling radiation safely. 


Only distance protects 
against radiation, such as 
scorred this Japanese boy. 


By CARL DREHER 


for the protection provided by his brain. 

Radiation as such is nothing to be afraid 
of. The eye sees by electromagnetic radi- 
ation. Solar radiation warms and feeds us. 
Radio waves pass through our bodies and 
we never know it. Even the centimeter 
waves of radar are so long, compared to the 
cells and atoms of the body, that they can- 
not harm us. 

It is artificial radiators which emit sub- 
atomic particles or waves that cause trouble. 
These include naturally radioactive sub- 
stances like radium that become dangerous 
—and useful—when concentrated from ores, 
and man-made isotopes of familiar elements. 
Another category includes X-ray generators 
and all the various atom-bombarding and 
fissioning devices like the cyclotron, the 
uranium pile and the atom bomb. Finally, 
we must reckon with everything that has 
been rendered radioactive by exposure to 
such devices. 

The danger however, can be measured. 
The unit of X-radiation is the roentgen (r), 
and the human body should not be sub- 
jected to more than 0.1 r a day as a regular 
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6 SHEETS 
OF PAPER 


10 SHEETS 


500 SHEETS 
OF PAPER o 
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2 INCHS 


OF LEAI OF WATER 


Drowing above shows what 
it takes to stop various 
stomic particles and rays. 


In removing radioactive mo- 
terial from pile after neutron 
bombordment (left), carrier 
block is pulled into lead shield 
to protect workers. Mean 
while, pile halts, Below, de- 
fined radiation beam, issuing 
from hole (No. 20) in shield 
of atomic pile, is halted by 
lead bricks in foreground aft- 
er passing experimental de- 
vice in center. 


WORKING WITH RADIOACTIVE MATERIAL FROM ATOMIC PILE, OAK RIDGE, TENN. 


thing. This tolerance dose allows a sizable 
safety margin but it is better not to ex- 
periment with an overdose 

Measurement reveals the danger. Pro- 
tection may be secured in three ways: dis- 
tance, direction and shielding, 

Distance is effective intensity nor- 
mally falls off according to the inverse square 
law—double the from the source 
and you get only one-fourth the intensity. 
Radiation sources should, therefore, be 
far as possible from occupied rooms in the 
same building. 

Directive protection depends on beaming 
the radiation. Precautions must still be 
taken against the scattering of the beam 
when it strikes an obstacle, such as a pa- 
tient—or even air. 

Shielding consists of interposing ma- 
terials between the equipment and the 


distance 


operators. 


Additional partial protection is 
given by rubber-lead aprons and gloves. 
Shielding may also be built into the radiator 
itself, as in the modern X-ray tube. 
Despite these safeguards, operators and 
innocent bystanders are going to absorb 


some radiation. No important source is 
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“HOT” CUBICLE IS USED TO SHIELD EXTRACTION OF Lesgit BUTE 


cope is used for safe observation of separation 
of fission elements from pile uranium, taking place 
in cubicle behind two-foot concrete wall. 


weak enough to be wholly harmless. The 
New York City Board of Health recently 
banned baby X-ray outfits used in fitting 
shoes. 

In practice, a powerful source with built- 
in protection is likely to be safer than a 


POPULAR 
88 science 


Long-handled tongs keop physicist at safe distance 
‘as he puts highly radioactive material into "h 
cubicle, where it will drop down to processing units. 


Workers wear film badge and penci 
meters on shirt to record personal expos 
test apparatus in cubicle that is not in use 


¢ radiation 
as they 


weak one where safety depends upon skill- 
ful use. A dental X-ray operator will receive 
his daily dose of 0.1 r in eight mouth exami- 
nations—even if he keeps out of the beam. 
If he doesn’t, he will get more than the 
tolerance dose. Fluoroscopic units, where 


the picture is thrown directly on a screen, 
can also be dangerous. The operator is liable 
to turn up the current to get a brighter 
image, and overexpose himself. Mobile 
X-ray equipment in hospitals and factories 
likewise requires fast work and, sometimes, 
rotation of operators. 

X-ray penetration varies with the tube 
voltage. The higher the voltage, the more 
necessary—and more difficult—it is to confine 
the radiation by fixed shielding. Present-day 
medical and industrial machines range from 
10,000 to 2,000,000 volts, Lead is an ef- 
fective barrier at low and moderate voltages. 
The entire room must be covered except for 
the lead-glass observation window, some- 
times backed by water or a lead solution. 
Dangerous radiation may escape through 
the smallest leaks, so nails must have lead- 
covered heads and sheeting must be over- 
lapped at the joints. 

Lead is easy to work, but expensive when, 
for example, a half-inch thickness is re- 
quired to reduce the radiation from a 400,- 
000-volt X-ray unit to the tolerance level at 
18 feet. Consequently, at the higher volt- 
ages, building materials are generally used, 
although sometimes 20 times the ordinary 
thickness is required. Concrete becomes 
more effective, however, as the voltage goes 
‘up: at 1,000,000 volts the ratio is little over 
six to one. 

The 1,000,000-volt X-ray installation at 
Memorial Hospital in New York has con- 
crete walls 15 to 36 inches thick, a 36-inch 
floor and an 18-inch ceiling. The lead- 
covered door is additionally protected by a 
15-inch baffle wall. This room is well- 
shielded; at no point outside is the radiation 
greater than 1/10 of the accepted maximum, 
and at the operator's control station, behind 
a water tank and window of leaded glass, 
it is only 1/25. 

A million volts are often used in industrial 
work, sometimes without adequate protec- 
tion. With a large industrial machine on full 
power and nothing in front of the tube, the 
radiation at 100 feet may greatly exceed the 
tolerance level. It may pass through the 
building wall and expose people outside or 
even in another building. To add to the 
danger, typical targets of a high-voltage in- 
dustrial unit, such as armor plate, require 
long exposures. The beam is best directed 
toward the ground. 

In the betatron the electrons are whirled 
through thousands of revolutions and then 
loosed at the target like a stone from a sling. 


Sharply beamed, the betatron is not yet a 
radiation headache, since the few in ex- 
istence are in highly skilled hands. But Dr. 
G. Failla, one of our foremost radiolo; 
recommends that the safety limit for betatron 
workers be reduced fivefold to 0.02 r per 
day. 

Shielding a cyclotron is another problem 
entirely. The neutrons it emits behave dif- 
ferently from X-rays and lead and concrete 
are less effective shields. In lead, the neu- 
trons bounce off the heavier nuclei and con- 
tinue on through the atom. Neutrons will, 


REMOTE CONTROLS PERMIT HANDLING 


workers can 
‘and draw a 


Tob. Long toegs ore used fo handle’ bed 
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however, give up most of their energy to a 
hydrogen nucleus, which weighs almost ex- 
actly the same. The action is like that of 
two billiard balls. Paraffin, sawdust, and 
water, all hydrogen-rich, are most effective. 

The 60-inch Berkeley cyclotron is almost 
enclosed by five-foot water tanks, and the 
operators stay behind an 18-inch concrete 
wall. Since the cyclotron gives off other 
radiations beside neutrons, lead is also used. 


Water tanks feet thick may shield the 
new 184-inch cyclotron which will be iso- 
Jated on & lonely hill, the control room 


probably behind 100 feet of earth. 

The utomic power plants are shielded 
mainly by “very thick” walls of concrete 
with steel doors, All operations are handled 
by remote control. The principal radiation 
from an atomic pile is neutronic, but alpha 
and beta particles and gamma rays are also 
present. The splendid safety record of the 
Manhattan Project shows what can be done 
sonnel. 
idents will happen. Even at 
vious Massachusetts General Hos- 
|, six qualified experts received doses 
of 1,000 to 2,000 r during a few seconds ex- 
posure last year while testing a 1,200-kilo- 
volt electrostatic generator. This machine 
emitted an electron beam that the men 
carefully avoided, but collision with air 
particles scattered enough electrons to pro- 
duce severe burns. And at Los Alamos, Dr. 
Louis Slotin, a well-known atomic scientist, 
was killed recently when enough fissionable 
material was accidentally brought together 
to cause a flash of gamma rays and neutrons. 


Slotin knocked the equipment apart after 
the fatal slip occurred and seven other 
workers. survived. 


released for military pur- 
poses, the possibility of protection is dubious 
indeed. Bikini taught us that the sole pro- 
tection from radiation when an atomic bomb 
explodes is distance and plenty of it. The 
flash of lethal radiation, principally gamma 
rays and neutrons, lasts only a millionth of 
a second, but it is likely to finish everyone 
within range, even if they survive tempo- 
rarily. At the same time, fission products 
are flung in all directions, 

Uranium fission products include isotopes 
of strontium, zirconium, tellurium, molybde- 
num, and ruthenium, Where these are de- 
posited the area will remain radioactive from 
32 days to five years. The same applies to 
large masses of water or steel (“hot” ships 
or buildings) in which radioactivity may 
have been induced. Moreover, poisonous 
particles may be inhaled and fish caught in 
radioactive water may be deadly. 

The only safeguard for atomic-bomb radi- 
ation is political rather than technological. 
But for peaceful uses radiation can be con- 
trolled like any force of nature. Unquestion- 
ably atomic power has sharply increased the 
risks—but also the blessings, actual and po- 
tential. If nobody was endangered by radia- 
tion 50 years ago, neither could anyone 
detect a flaw in a steel rail nor have a 
thyroid cancer treated with radio-iodine. 
For better or worse we are living in the 
atomic age, which is also the age of radia- 
tion. What we make of it is up to us. 


CONSTANT CHECK PREVENTS LEAKS, GUARDS WORKERS AGAINST CONTAMINATION 


lab to lab in sp A probe 
counter, at right, checks possible radiation leaks. 
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All lab workers undergo frequent checks for possibl 
rodioactive contamination. wear washable 
clothing ond special shoes marked by painted toes. 


CAPS AND SLEEVES FOR TOOLS. A tough 
fective coating can be applied to tools, ma 
[are tubing or wires with a new process developed 
the chemical department of General Electric. 
Plastic material, available in caps or sh 
immersed for two to four hours in o " 
tion that expands the material os much as 50 per- 
cont, Then # is put in position and allowed 


LIGHTWEIGHT MICROPHONE. Tenite plastic, o 
acetate butyrate product, encases o crys- 
phone designed as a hand or table model 
for home recordings and public-address systems. 


to dry, which shrinks it to less than original si 
Asan insulating grip for wrenches and pliers 
obove, left) the material ali protects the tole 
irom rust of corrosion. Fitted over o threaded part 
ight), it shields the threads from dama: 
ight) are shipped dry and 


(upper 
The sleeves (low 


ited that the coating will keep in 
ly without splitting and cracking. 
SCREW-HOLDING SCREWDRIVER. The double 


blade of the screwdriver shown below can 
ad to hold it for 
Handle and button that operate blade ar 
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Camera Transit. A combinotion 
camera and surveyor’s transit, mode by 
Fairchild, eliminates @ lot of feld work 
slashes survey costs. The alyminum-alloy 
comera has on 8%-inch 16.8 Goers Aerotor 


shutter, 
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Lamp that Talks. te gap atau 
radar and walkie-talkie ha en bridged by 
Westinghouse’s new cesium-vapor “talking 
lamp.” The lamp picks up words from a 
mike (above) and transmits them secretly 
by infrared rays to a parabolic reflector. 
This receiver unscrambles the rays and re- 
converts them into clearly audible words at 
speed. 


ar Windshields. Ne- 
sa, a new method in which glass gets a 
transparent coat which can carry electric 
current to all parts of a windshield, 
and fogging (be- 
ass developed it, 


spells an end to icing 
low, right). Pittsburgh C 


For normal use 
of telephone 


For normal inside 
telephone calls 


For leaving messages or 
letters for stenographer 


For stenograph 


I'he Telephone 
that Talks Back 


fl Betts is the versatile Ij hone. It will 
automatically answer the telephone, tell 
the caller to “go ahead,” and then record his 
conversation. The instrument, complex in 
design but based on a simple principle, com- 
bines a telephone and a steel-wire recorder. 
It can be hooked up to any telephone line. 

‘An amazing feature of Ipsophone is that 
it will divulge recorded messages over the 
telephone if given a prearranged code num- 
ber. To get this service, the user opens the 


's convenience 


Links any single telephone 
to Ipsophone 


Records conversations 


To hear messages phoned 
from outside 


For repeating last 
sentence only 


Removes any recording 


For leaving messages on 
nother office Ipsophone 


Key for locking 
interoffice buttons: 


Drawing by M. 1. Cohen 


Key for locking code buttons 


lock on the left at the bottom of the receiver 
box, punches the desired code number on 
the top two rows of numbered buttons, and 
rélocks the lock again for secrecy. In calling 
the robot to ask for messages recorded during 
an absence, the user says “Hello” twice in a 
distinct voice and gives the secret code num- 
ber. The “telephonograph” then repeats its 
stored conversation, erasing it afterward if 
told to. Werkzeugmaschinenfabrik Oerlikon, 
a Swiss firm, developed the Ipsophone. It is 
not yet available in the United States, 


% 


“Casing” Clouds 


Its bulbous nose covering removed, 
© P-61's search radars “adjested sone 
for the next fight through @ thunder= 

heod. This rador pictured the rain 

core of each approaching cumulys 

on its scope. 


ANDMADE “thermal sniffers,” which 
can scent a rising current of warm air 
four seconds ahead of a glider’s wing and 
guide the pilot to it, nosed through storm 
clouds over central Florida last summer, 
hunting for information vital to everybody 


who flies, The “sniffers” rode rough skies as 
part of an all-out effort by the AAF and 
Weather Bureau to find out exactly what 
goes on inside a thunderhead. Rugged P-61s 
joined the search, carrying precision-made 
meteorological and aircraft instruments, 
VHF radio, radar, movie and aerial cameras 
into ice, snow, and hail miles above the 
baking earth. 

Safe flying in the dirtiest weather will 
come sooner because of this clinical study 
of storms, which went on from June 28 to 
September 30 in and over a perspiring sector 
about 20 miles southeast of Orlando and 
will be resumed next April in Ohio. 

The doctors who took the pulse, listened 
to the breathing, checked the blood pressure, 
and photographed the insides of sullen 
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for Safer Flying 


Thunderheads explored 
by planes, gliders and 
radar in Florida skies. 


By WESLEY S. GRISWOLD 
PSM photos by HUBERT LUCKETT 


thunderheads were mostly volunteers. In 
addition to the P-61 pilots they included 
glider pilots of the Soaring Society of Amer- 
ica, Weather Bureau technicians, instrument 
experts from the National Ad 


Chicago scientists. By April the Navy ex- 
pects to join the probe with its Hellcat 
drones, engaged this at Bikini 

A diamond-shaped area of some 60 square 
miles was roughly staked off in the scrub 
pines, swamps, and sand around St. Cloud, 
and dotted with every available weather 
instrument that would be useful. With far- 
sighted radar, ground-based west of Or- 
lando, developing storms were spotted and 
tracked. When it became certain that the 
mushrooming cumuli would pass through 
the open-air consulting room prepared for 
them, the P-6ls were sent up from the 
oven-hot runways of Pine Castle Army Air 
Base to batter their way through the churn- 
ing cloud masses, 

Instruments in the planes automatically 


recorded the buffeting turbulence, mile-a- 
minute updrafts, temperature ranges, pres- 
sures, and relative humidity they encoun- 
tered at 200 m.p.h. Gliders were towed into 
position to rise into the thunderclouds on 
wind-current elevators and make similar 
recordings at a more leisurely pace. Self- 
operated movie cameras filmed the brief 
life stories of storms, took thousands of 
pictures of radar scopes and instrument dials. 

Nobody knows yet precisely what causes 
a thunderstorm and what happens in its 
boiling interior. There is no way of telling 
bad clouds from worse. But when the miles 
of movies and graphs made in Florida and 
scheduled to be made in Ohio have been Tyosmon training gliders, lent by the Novy, were 
analyzed, man will know much more about loaded for thunderstorm probing with instruments 
the kinds of planes, instruments, and tech- they had never carried before. In the co-pilot's 
niques he needs in order to fly safely through Ise were an eight-chonnel VHF radio, recordin 


Cameras, and o barograph. Each instrument 
the most dangerous atmospheric conditions. fad 11 diels insteod of the usual at 


Revolving rador ontennos (left) ot Orlovista swept the horizon 
for developing clouds. Controllers watched thunderheads grow on 
their scopes (below), tracked P-61s to the edge of o designated 
storm, offen 20-30 miles away; “talked” them through it by radio. 


Rocking steadily os it goped at the sky, "Beavertoil” (left), 
ht-finding rader ot Orlovisto, mecsured distant cumuli 
from bose to tip on a scale graduated to 40,000 feet. The cloud 
photographed on the scope below towered about 25,000 feet. 


were 55 of these Weather Bureau huts 
tered at one-mile intervals over the test 
«© thunderstorm 

struments automatically r 
in pressu ture, humidity, 
that took place beneath it. 


and wins 


A “thermal sniffer” (below), used for the 
first time on the thunderstorm project in 
Florida, is a ring of 100 delicate thermo- 
couples qirdlina a fat bolso-wood conto’ 
with a core of ice and water in a metal cylin- 
der. Circular oluminum shield protects the 
thermocouples from the sun. 

Two “sniffers” were mounted 50 feet opart 
‘on the wing tips of o glider. A string gol- 
vanometer in the cockpit measured the tem- 
perature grodient between them, recorded 

changes os minute 
ox 1/250 of « degree 
Centigrade. Dr. Au- 
gust Raspet, research 
ctor of the Soor- 
1g Society of Amer- 
ica, invented ond 
built this worm-oir 
sleuth. 


im OY 
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before the day's 
the building up of 
out necessarily producing clouds, Radio 
direction finders tracked the balloons. 


temperature gauge with a time lag 
second, the therm: istor or thermistor’ 
din Florida by overworked 

0 instrument experts. Nick- 
hater," the thermistor was 
-61, Baffles in its 


pper 
mounted above the hood of each 
nose kept rail 


BEECHCRAFT BONANZA. The butterfly tail, replacing 
__ udder ond stabilizers, is, introduced into the civilian plane feld 
‘with this sew, all-metal; four-seater. A six-cylinder, air-cooled, 
pancake "engine, geared fo an adjustable propeller, gives o 
cruising speed of 175 m.p.h. Price: $7,345, fob., 


Wichita, Kans. 


ei Z 
1 The 50-foot throwback to prehistoric ti 
shown above is one of the infl 
monsters that Ed S. Conner, Good- 
e yeor Tire ond Rubber Co., dreams up in 


ing hunters for the benefit of photog. 


T ropher, the novel products of Connor's 
q imagination are rented or sold to enliven 
() 'y parades or play part in advertising stunts. 


Photos from a film produced by JERRY FAIRBANKS 


Working with an ocety- 
lene torch and molten 
metal instead of the chisel 
that most sculp- 
Floyd F. Nichols 
avid City, Neb., 
Creates miniature works of 
crt from steel welding rods. 
He studied anatomy before 
he took up his unusual ort 
medium, and now puts his 
knowledge to use in his 
hobby, He specializes in 
the portrayal of horses and 
men in action 
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There are fewer crowned heads than there 
used to be, but many of the crowns worn by 
post ond present royalty have been re- 
created by Mox Berman (above), Santo 
Monica, Calif., a retired jew his col- 
lection of synthetic reproductions, He is 
shown putting the finishing touches to one of 
his copies. Among his collection are repro- 
ductions of the crowns of Nicholas’ II of 
Russia, Napoleon, early English kings and 
many others, os well os scepters and swords, 
Motion picture studios rent his glittering 
tations for court scenes. 


time of Carlos Diniz, Beverly Hills, Calif. 
shown above, with its proportions empha- 
sized by the bulk of the normal-sized weapons in the 
background. Items in the collection range from pistols to 
machine guns, and represent developments covering several 

hundred years—from 
wheel locks of the 
16th century to weap- 
ons employed in 
World War Il, Some 
of 


Pi 
cre scarcely larger 
then @ match, but he 
fashions every part 
exactly toscale. Seated 
ot his workbench (at 
left), Di 
his model of a pres 
day automatic 
which is not much bi 
ger thon an ordinary 
leod pencil, 


"Littleton," a miniature village built of odds and ends, wos begun I! yeors ago by William 


Murray, Chesterton, Ind. It iso complete town, even to the ships sailing its waterway for the 
ment of young onlookers, and includes o hotel in addition t 


joy: 
ifs houses, shops ond public buildings. 


The three color photographs on this page ore 
call made from the some underexposed color 
transparency. All wore mode with the oid of 
the Birch-Field Voriscope, and demonstrate 
the range of color correction it makes pos: 
ble. The picture at the top has too much 
blue; the one at lower left, too much red. The 
ight-hand version, gaining by # 
fence obtained in making the precedit 

two, represents a close approximation of the 
actual colors of the original subject, 


Printing Color 
through a Bull’s-Eye 


Variscope replaces filters 
and makes truer pictures. 


By E. J. MURRAY 


EPRODUCING photographs in natural 

color, long a difficult and uncertain 
Process, can now be done with great accu- 
racy and without the use of cumbersome 
multiple filters. The new Variscope does 
the trick. 

Developed and perfected by C. H. Birch- 
Field, of New York City, and his son; 
Arthur, the same team that invented the 
Iriscope (for making color projections from 
black and white stills), the Variscope looks 
like a small transparent bull’s-eye. It is a 
disk made up of three concentric rings of 
color, mounted in a fixture that roughly 
resembles the iris of a camera lens. When 
attached to optical equipment, it can be 
adjusted with a twist of the fingers to con- 
trol and modify color balance in transmit- 
ting photographic images from a transpar- 
ency to a reflecting surface, such as printing 
paper or a plain wall screen. 

This apparent simplicity is deceptive so 


PSM Photos by HUBERT LUCKETT 


Hore's how the Variscope works. P is one of 
milliohs of points on the transpbrency: P! 
is the tmage of P on the print. Midway between 
the two is the Voriseope (B), viewed from top 
at right, which fits on enlarging léns (A) and 
soparates the color into its component parts 
Changing setting of diaphragm (C) alters the 


relative intensity of primary colgrs 
proper color balance. 


AFTER. The strikingly improved print abov 
wos mode with the assistance of the Vari 
Ycope, properly set to correct the color bel- 
ance of the group of different flowers, 


BEFORE. Look ot this picture, then glance 
at the some flowers al Both prints were 
made from one properly exposed color trans~ 
porency, but the reproduction below. wos 
rode without using recommended color filters. 


far as the construction and perfection of 
the Variscope are concerned. Actually, the 
three color bands are extremely complex 
factors. Each consists basically of one of 
the subtractive primary colors: red, blue 
and yellow. To the color in each ring has 
been added a certain amount of each of the 
other primaries. The proper amount for the 
best results and the width of the individual 
bands have been determined after long and 
painstaking trial-and-error experimenta- 
tion. With nine variable factors—three 
colors, three intensities, and three band 
widths—the possible variations run into 
tens of millions. However, by a stroke of 
good fortune, the Variscope was perfected 
after a mere 1,200 tests, In developing the 
Iriscope young Birch-Field made more than 
30,000 trials. 

Basically, the uncontrollable factors in 
color photography resolve themselves into 
one major problem—the actual production 
of the various types of tripack color film 
and paper. In each case, these products 
consist of a simple base—film or paper— 
upon which are superimposed three separate 
layers of chemical substances. Each layer 
is sensitive to one of the primary colors 
and contains appropriate dyes and coupling 
materials. For proper color balance, the 
required thickness of each one of these lay- 
ers is 5/1,000 of an inch, a coating thinner 
by many times than the thinnest sheet of 
tissue paper. And a variation of a mere 
1/50,000 of an inch, while invisible to the 
naked eye, is sufficient to ruin the color 
balance in any picture. The mechanical 
difficulties involved in obtaining a sensitized 
layer with an over-all accuracy closer than 


Anatomy Students’ Quiz Bird 
Is Three Other Creatures 


ESIGNED to test students of com- 
parative anatomy, the birdlike 
skeleton at right was built from the 
hind leg bones of a cat; the neck, 
wings, breastbone and backbone of a 
chicken, and the skull of a pike. Some 
students spotted the fabrication, but 
)) others identified it as anything from 
)) a pterodactyl to an “archeoptery.” 
The oddity was created by .Ward’s 
Natural Science Service, of Rochester, 

| N. Y., at the request of Dr. D. W. 
J Davis, of William and Mary College. 
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1/50,000 of an inch are practically insur- 
mountable. In consequence, all tripack film 
and color paper must be corrected, both in 
exposure and printing, with a variety of 
filters. 

‘The trouble with using filters doesn't stop 
right there, either. When light of any color 
mixture passes through a filter, it passes as 
a diffused mass of color, and some of the 
light of all colors is absorbed by the filter. 
‘The light that then reaches the reflecting 
surface—the color paper or the screen—is 
thus not only diminished in intensity but 
has been affected in all of its color compo- 
nents rather than just the one for which the 
filter was originally used. 

‘The Variscope overcomes these difficulties 
because it is not a filter. It is based on the 
principle that light of any given color is a 
mixture of the primary colors in various 
amounts. It separates these colors as they 
pass through it and recombines them again 
at the focal plane. None of the purity is 
lost because each of the primary colors 
passes through its proper color band. At 
the same time, the amount of each color 
passing through the Variscope can be con- 
trolled by the irislike action of the mount. 

Obviously, if the correct color balance 1 
obtained for one color point, it will be the 
proper balance for all color points, or for 
the image as a whole, in the case of a single 
transparency. 

From this, and from the illustrations on 
pages 100-101, the possibilities of the Vari- 
seope can be seen. It greatly simplifies 
laboratory technique by eliminating filters 
entirely, and by combining color control 
and enlarging into one simple operation. 


tite 


Prescription 


Filling blast furnace by the wheelbarrow load (obove) wos 
2 back-breaking job in 1873. Lower right: using the optical 
rometer, in modern precision steelmaking, to measure tem- 
ture of molten metal in a 150-ton-capacity open hearth ot 
1@ South Chicago works of the Carnegie-lllinois Steel Corp. 


By HARTLEY E. HOWE 


TEEL experts like to tell about 
the old-timer who heard a 
couple of cubs arguing about how 
much carbon there was in a piece 
of steel. He picked up the sample, 
broke it, tasted it, and said it was 
40 percent carbon. Skeptics then 
sent the sample to the lab. It 
proved to be .39 percent carbon! 
Millions of tons of steel have 
been made with such by-guess 
and by-gorry methods, but they 
are no longer good enough. Pre- 
cision instruments now are taking 
the place of the accumulated skill 
of eye and hand—and human 
tongue. Today's expert, for ex- 
uring the exact extent to which 
tells the carbon content by meas- 
uring the exact amount by which 
the steel interrupts a magnetic 
field. 

For years, steelmakers esti- 
mated temperature by plunging 
an iron bar into the molten metal. 
If the end melted off clean and 
square, the steel was “just right.” 
Now an immersion pyrometer 
measures the electric current set 
up when wires of two different 
metals are heated at their point 
of contact in the furnace. 

To measure the silica content 
of slag—important in checking on 
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‘A 200-ton ladle dumps molten iron into o furnace at the Great Lokes Steel Corp... where N-A-X High Ten 
si is made. type motal uses chromium, zirconium, manganese and other alloys to make 
1 product that is ductil 1s Impact, fatigue, corrosion, abrasion, and has good welding properties 


Tapping a 250-ton open-hearth furnace. The liqui 
metal runs into a ladle that will carry it to be the progress of steelmaking—the old-timer 
poured and cast into ingots. Carefully controlled sed his eye. Now the slag is poured into 
temperatures are vital in making prescription steel. metal tube, called a viscosimeter, and th 
distance it runs down the tube in a given 
time tells the story 
This shift from shovel to laboratory 
methods makes tremendous change in the 
final product possible. Steel is no longer a 
single metal, but a family of thousands. 
From these the metallurgist can draw a 
metal suited to practically any specialized 
purpose—or concoct a new one almost as 
easily as a pharmacist mixes a prescription 
The jobs that steel must do now 
vary as greatly as those of people. 
tural steels that go into girders and beams 
lead a comparatively simple life. All they 
have to do is carry a static load—until a 
hurricane comes along and produces some 
highly dynamic effects against the outside 
of the building. Rail steel, one of the first 
of the special types and still the finest steel 
produced in large quantities, has to take 
the pounding and grinding of tons of 
heavy cars bouncing up and down. Another 
branch, the stainless steels, must stand the 
corrosive acids that go into making pickles 
—or photographic developers. 
Heat-resistant steels must hold their 
rorutar 
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Hore the 6-foot-long, 8-ton ingots are cast in iron 
molds. From this raw steel come locomotives, auto 
ond a thousand other products. 


strength and shape while being repeatedly 
heated to 1,500 degrees F. and then cooled 
again. Other steels must endure the icy 
chill of quick-freezing equipment. Free- 
cutting steel must machine easily for screw- 
making. Too! steel has to keep its super- 
hardness while glowing red hot as it cuts 
into revolving metal. Steel pipes and ship 
plates must be easily welded. 

Engineering steels—among the most im- 
portant groups—must take every conceiv- 
able kind of load in such forms as automo- 
bile crankshafts. Spring steels must bend 
under a load—and bound back into shape. 
Electrical sheet steel must have special 
properties to save power in generators. And 
yet other steels must roll readily into plates, 
be easily drawn for wire, enamel smoothly 
for bathtubs, be highly magnetic for com- 
passes, or even combine a hard surface with 
‘@ tough core for armor plate. 

To make these special steels, the metal- 
lurgist changes the chemical composition of 
plain steel. He varies its internal struc- 
ture by heating and cooling it. He works 
it by hammering or stretching, which 
also changes the physical structure, or he 
combines such techniques. 

Basically, steelmaking consists of remov- 


At slabbing mill, ingots ore rolled until 5 inches 
thick, 54 inches wide, then cut to order. Thirty 
percent of originol ingot is lost in the finishing 


ing impurities from pig iron or 
Now it has been found that some 
ities” can be helpful. Small quantities of 
phosphorus increase tensile strength, elas- 
tic limit and corrosion resistance. The right 
amount of sulphur makes a rolled steel easy 
to machine: sulphide fibers break off and 
keep the cutting edge free of chips. Silicon 


crap. 
impur- 


At stripping mill, the largest in the world, rib- 
bons of N-A-X steal 5 foot wide and Y/-inch thick 
are rolled at o rate of 22 miles an hour. A single 
ingot will produce 2 500-foot-long ribbon 


improves the bounce of spring steels, jacks 
up the tensile of structural steel, 
and is particularly helpful in making special 
steel for electrical apparatus. 

‘Tiny amounts of other elements improve 
the quality of steel—just why, nobody 
Imows. A touch of boron—one of the best 
of these “needles’—so small that commer- 
cial analysis cannot detect it in the finished 
metal, makes steel both harder and stronger 
without losing its toughness. 


Changes Wrought by Alloys 


More important are the pure metals that 
are alloyed with steel. Chromium not only 
hardens it, but provides strength at high 
temperatures. Even more valuable is chro- 
mium's high corrosion resistance, which 
makes stainless steel resistant not only to 
rust but to the corrosive liquids used by 
the chemical industry. 

Stainless steel is made of 18 parts of 
chromium with eight parts of another com- 
mon alloy, nickel (the other 74 parts are 
steel). The nickel adds toughness. Manga- 
nese is another tough baby that makes steel 
stronger but not more brittle. Manganese 
also increases the depth of hardness—im- 
portant since large pleces of ‘steel do not 
harden equally all the way through. All 
commercial steels contain at least a little 
manganese. 

Tungsten, which comes from the interior 
of China, has the highest melting point of 
any metal. As an alloy, it enables steel to 
‘keep its hardness when heated and is used 
for the tools that cut metals at high speeds. 
Molybdenum has the same function—and 
‘since it comes from Colorado it has been a 
lot easier to obtain in recent years. “Moly” 
has also replaced scarce nickel and chro- 
mium in structural steels. 

Copper increases resistance to atmos- 
pheric corrosion and at the same time builds 
up strength and hardenability. Cobalt— 
very expensive—is primarily a toughener, 
used together with tungsten. Aluminum is 
often combined with chromium to produce 
the proper grain in a surface-hardened steel. 
‘Vanadium, which comes from mines high 
in the Andes, improves tensile strength and 
elasticity, and is particularly important for 
increasing resistance to fatigue—the ten- 
dency of steel to fail under certain condi- 
tions of repeated stress. 


Complex ingredients 


Some of these alloys are used singly— 
many are combined into complex alloy 
steels. In World War II, when imported 
nickel and chromium became scarce, it was 
found possible to replace many standard 
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engineering steels with new types. In these 
National Emergency steels, small amounts 
of several alloys are used to produce steel 
equal to that containing large quantities of 
one or two of the scarce alloys. The future 
of these new NE steels is still in doubt. 
‘They use smaller amounts of expensive 
virgin alloys, but they require much more 
care in sorting the scrap before dumping 
it into the furnace. It is yet to be deter- 
mined which is cheaper. 

‘New alloy combinations are constantly 
being discovered. One of the more recent 
ones—the high-temperature-resistant steels 
—made possible our high-level bombers and 
the superspeed jet planes. The turbosuper- 
chargers that enabled aircratt to fly almost 
eight miles above sea level had to endure 
the flery breath of the flaming exhaust 
gases that drove them. Jet engines have 
to withstand even higher temperatures— 
up to 1,500 degrees F. or more in the rotor 
blades. Any ordinary steel loses its strength 
at these temperatures and begins to “creep” 
or change shape under stress. But metal- 
lurgists developed new alloys using nickel, 
chromium, molybdenum and other elements 
—and made possible speeds approaching 
that of sound, 

Now engineers are demanding metals 
which will take even higher temperatures— 
up to 3,000 degrees. The researchers are 
scratching their heads—and going back to 
their laboratori 


Giving Steel Added Strength 


Working steel—forging it, rolling it, 
drawing it out into rods or wires—increases 
its strength. ‘These processes usually come 
in the final fabrication. Long before, the 
steel has been strengthened by heat treat- 
ments that alter the internal structure of 
the metal, making the grain Aner (which 
improves the quality) while relieving the 
internal stresses (which make the steel 
brittle). 

‘The Saracen swordsmiths took a slave 
with them out into the desert where they 
forged their famous Damascus blades in 
secret. When the sword reached a certain 
color in the fire, indicating the right tem- 
perature, the smith would pull it out and 
plunge it into the body of the slave. That 
unfortunate’s internal heat was, of course, 
close to 98.6 F., and he provided a con- 
trolled-temperature cooling bath. 

‘Modern heat treatments are less dramatic 
but considerably more effective. The steel 
is first quenched by heating it above its 
critical temperature (varying with its com- 
position), then suddenly cooling it. The 
heating dissolves the alloys and forms a 
solid solution of carbides in the ferrite 


Automatic controls in ‘strip rolling have replaced 
brute force and tedious hand meosuring. Here, 
workman control 
thickness of plat 


created by the iron in the mixture: the 
cooling again changes the molecular struc- 
ture, to 
finely dispersed in the ferrite. 
the dispersion, the finer the steel, but since 
martensite is brittle as well as strong, the 
steel is then tempered. It is again heated— 
not quite as much as before—and the car- 
bides and ferrite rearrange themselves in 
a coarser structure. When the steel is cooled 
& second time it is somewhat softer but a 
good deal tougher. 

Additional heatings and coolings may be 
carried on through annealing and normaliz- 
ing processes that further modify the struc- 
ture. Recently experiments have been in 
the opposite direction—freezing steel to 
temperatures far below zero to make it 
harder. Here the research metallurgists are 
coming up against the fundamental struc- 
ture of matter, exploring why some things 
are strong, some weak, some hard, some 
soft. 

Steel men just smile when they hear about 
the coming “age of plastics” or “age of 
light metals,” which some prophets are 
proclaiming. They have what is today 
America’s biggest industry and the world’s 
most versatile material. 

But they also know that steel will have 
to fight to keep its place as the king of 
metals with new prescriptions for new uses. 


Even detection of pinholes is done automatically, 

ight, © photoslectric 
light passes through, 
loped this detector apporatus, 


thlehem Stoel des 


Penetrating X-rays also have @ place in the modern 
steel industry. Below, @ technician concentrates 
inpoint beam of « powerful X-ray machine on 
© gigantic casting to search out internal flaws. The 
machine can be moved bock ond forth, and its 
long, tube-like end can be swung in o vertical arc, 
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blocked out. This 
thot puts up the 
rea one heavy 
case of o rush job, 
@ coat of quick-dryi This crew also de: 
livers ino metal box all the cans of colored pai 
for the new sign. (2) Then a picto 
and a helper, who does the ing, take 
They square off the board and, with chalk 
and indelible pencil, sketch the picture and letter 
ing of the new sign. (3) These scaffold Rembrandts 
corry only their brushes ond o few tubes of poste 
colors that the pictorial man may need to bring 
out highlights in the art. (4) The 41-by-5I-foot sign 
(below), completed in four days, will retain high 
visibility for ot least six months. Arrow points to 
the box of paints. 


scaffolding ond 
coat of gray pa 


NEW IDEAS 
from the 


INVENTORS | 


Keeps Colors in Lime. A resin- 
and-heat treatment of the printed outlines 
of pictures in children's paint books, devised 
by Will H. Connelly, of Park Ridge, Ill, pre- 
vents water colors from running and mar- 
ring the painting. In printing the pictures, 
resin is applied to the wet ink; then, under 
heat, the lines swell or puff up, forming 
slight barriers or dams between the sections 
of the drawing to keep colors separate. 


Faucet Fountain. Drinking 

from a faucet is made a simple matter 

by the easily attachable invention of 

Paris Cambs, New Haven, Conn. A 

plastic spout, which can be turned in 

all directions on its axis, is attached 

by a flexible elbow to the downturned 

<=‘. outlet of a faucet of any shape. 

‘> Turned upward, it provides an easy- 

rexigte 2 &, — to-Feach drinking fountain that elim- 
Lopallaley )  tnates the need for glasses, which may 
become unsanitary in the bathroom. 
The position of the spout can be 
quickly adjusted to point the stream 
of water in the direction needed. Since 
the diameter of the spout is some- 
what smaller than that of the faucet, 
the water issues at increased force. 


Clock With One Hand. In the 
blackness of night or at the first light 
of dawn, bleary-eyed sleepers can tell 
the time in a wink by means of an 
electric clock devised by Howard D. 
Werts, of La Salle, Til. It has a minute 
hand’ and hour numerals made of 
neon tubes; the hand glows contin- 
uously while the numerals light up 
individually and stay on for approxi- 
mately 59 minutes, according to the 
time of day or night. The mechanism 
of the clock is conventionally oper- 
ated on ordinary alter- 
nating current, but a 
transformer is used on 
<> the current for the illu- 
Fa minated minute hand 

at and hour numerals. 
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Teakettle Powers Sterilizer. 
A fiexible extension from the spout of a 
teakettle, invented by Richard H. Wolf, of 
Gary, Ind., delivers hot steam to sterilize 
jara of canned food. A spring-controlled 
Pressure arm above the perforated nozzle 
helps the canner clamp the lids on imme- 
diately after applying the steam. When a 
cover, held between the short steam nozzle 
and long, flat metal pressure arm is placed 
over a jar of hot food, steam is admitted 
through a finger-ops valve. 


Adjustable Clothes Hanger. 
Since coats and dresses vary considerably 
in shoulder width, William M. Gallagher, 
Oklahoma City, has contrived a hanger 
that can be adjusted to nearly any size of 
garment. Shaped like an ordinary wire coat 
hanger, the invention adds two tubular 
shoulder extensions that slide over the base 
wire to enlarge the spread. The hanger can 
be expanded for clothing of all dimensions, 


Fishing-Rod Holders for Cars. 
Originated by H. M. Wood, of Madison, Wis., 
for the benefit of those who wish to carry 
fishing rods or other poles conveniently on 
automobile trips, this contrivance consists 
of a pair of hard rubber or plastic racks 
along which the poles may be laid. The 


HARD RUBBER 


x OR PLASTIC 


RUBBER 
SUCTION 
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CROSS 
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racks are screwed into rubber suction-cup 
bases, which are then attached in the usual 
manner to the top or fenders of the car, 
‘They may easily be used in the same way 
on boats. Single racks might be useful for 
stacking paint brushes or hanging up tools 
in workshops. 


CRAFTWORK 


Sturdy wheels salvaged from the old wagons of pre-cutomobile doys ore in style agoin, this 
ime as antiques. Beginning on page 148, Eric Sloane tells how to turn them into furniture 


Extro-long rubber corries Sky Climber (left) to o 


high altitude, while a folding prop and the deop 
undercomber of the wing and tail 
flat glide. Turn to page 156 for 

= 4) 


Scraps of colorful strip’ inlay left over from 
furniture mating have been put to o novel use 
by one ingenious craftsman. As seen below, he 
makes jewelry of them. Detoils ore on page 150, 


. 


= AUTUMN’S COLORS 


make colorful photos 


Bright Hues of This Season Invite Your Camera. 


UTUMN challenges every photographer 
to try his hand at color pictures, for 

at this season nature sparkles with oppor- 
tunities for vivid transparencies and pi 
Yet fall also has its photographic pit: 
For example, the crystal-clear air and 
bright colors may deceive you into under- 


exposures, moisture-laden lenses may blur 
your negatives, and the decreased contrasts 
produced in nature by the softer sunlight 
may result in poor print quality. In an 
article on fall photography, beginning on 
page 182, Don Storing suggests how to 
handle your camera in this fine season. 
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Everybody has his own pet idea of some gadget he would like to see in general 
‘vse, What is YOURS? Popular Science Monthly will pay five dollars for every such 


suggestion that its editors decide to publish. 


Dashboard That Tells Al 
Gauges to show the motorist exactly how 
much air is in the tires, how much ofl and 
water in the engine. Suggested by L. R. 
Ruegg, Lake Mills, Wis. 


hone. 
Tunison, Trumansburg, N. ¥., believes it 
would be an advantage to push a button 
and be able to see as well as hear the 
person to whom you are phoning. 


Electric Pants Creaser. With such 
a gadget, made to fit into any ordinary 
socket, Stephen J. Stack, Plains, Pa. be- 
lieves that a man’s trousers could always 
have a knife-blade edge. 


PoruLaR 
U4 scrence 


pulley system, beds could be raised when 
the floor needed dusting or adjusted to suit 
‘an occupant's whim, says Mrs. R. Kash, 
Cincinnati, Ohio. 


Palette for the Palate. Having 
wrestled with buffet luncheons, Bruce 
Deutsch, Clarksville, Tenn., suggests a 
safety-first service tray shaped and thumb- 
holed like an artist's palette. 


Pain-killing Drill. James H. Gillen, 
Jr. of Seattle, thinks patients would ex- 
claim, “Doc, it's a pleasure,” if dentists 
could use a liquid anesthetic that would per- 
colate through drills. 


A boHtered but sturdy wholeboat (upper left), ¢ Conestoga wogon 


(upp 


ight), and o wall sw 
port are among the larger 


p (right) 
fools and mechanisms housed 


9 25-foot crotched sup- 
in the 


Bucks County Historical Society's four-story central hall. 


(Nd-Time Tools Tell History 


Our forefathers had their gadgets to make life easier 
in the days before steam power and electricity. 
By LEIGH MITCHELL HODGES 


'N A huge concrete museum in Doyles- 

town, Pa.—one of the first wholly 
“poured,” and woodless from bedrock to 
roof ridge—some 26,000 original tools, im- 
plements and utensils tell a vivid story of 
how Americans lived and worked before 
steam power came into use. This major 
collection of its kind reflects a broad range 
of inventive and manual skill, and impres- 
sively emphasizes the part played by stone, 
wood, and metal in the household and field 
activities of the nation from Jamestown and 
Plymouth to the turn of the 19th century. 


True to Emérson’s dictum that “an insti- 
tution is the lengthened shadow of one 
man,” this free museum is a monument to 
the zeal and energy of the late Dr. Henry 
Chapman Mercer, who gave it to the Bucks 
County Historical Society in 1916, 14 years 
before his death. He was a local boy, born 
to ease; was graduated from Harvard, and 
was lured from the law by a flair for 
archaeology and folklore. While exploring 
prehistoric caves and Indian haunts in Penn- 
sylvania he stumbled on many reminders of 
later pioneers—in barns, attics, and junk 
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piles, These crude but efficient products of 
primitive handicraft spurred him to a wider 
search for such relics of early days, and for 
40 years he spent much of his time wander- 
ing through his own and neighboring states, 
mostly on bicycle, gathering them in. Many 
items have been contributed by visitors. 
‘The collection is intended to show the 
mechanical progress and development of 
industry. Through the early centuries of 


walls, bookshelv 
pendably safe place for its pr 


man’s rise from savagery, all agricultural 
and mechanical labor was done by hand, 
Gradually man began to use his brain more 
and his muscles less and to conceive and 
produce machines that utilized animals for 
motive power. The greatest forward step 
made in the arts and crafts, after the dis- 
covery and use of fire and possibly the 
wheel, was the harnessing of wind and 
water power by means of the windmill and 
the water wheel. By the mid- 
die of the 15th century certain 
heavy occupations were car- 
ried on almost entirely by one 
of these means or the other. 

Practically every art, trade, 
profession and calling that the 
nation’s builders have followed 
are represented in the Doyles- 
town museum's 69 gallery 
rooms and alcoves and in the 
great central well where the 
larger items are displayed. 
Every exhibit, from the lard 
lamp to the lumbering Cones- 
toga wagon, is a genuine 
antique. 

“The collection offers a new 

way of studying and illustr 
ing history,” 
M. Mann, curator of the His- 
torical Society. “Not the po- 
litical or documentary history 
of nations, but of man’s striv- 
ing to contend with the forces 
of nature and supply his crea- 
ture needs.” 

Someo: 


has called the 
museum iiderness of won- 
ders.” And thousands of Amer- 
icans and foreigners have 
wondered at the ways shown 
there for conquering the wil- 
derness to which the colonists 
came, or in which they were 
born. At the museum visitors 
see an illustrated story of long 
labor and hard living; of pa- 
tence and persistence. It is 
the real story of our indepen- 
dence, which was mothered by 
self-dependence! 


The museum h than a score 
of cigar-store Indians ond other 
wooden figures, including (left to 
ight) Pocahontas, Punch, « pa 
boy, and a postman. They were the 
spare-time products of the wood- 
carvers who thaped the human 
forms that graced the prows of 
early clipper ships. 


This Concord coach is 110 years old ond sow service for 
many decades between Boston and the immortal Way- 
side Inn, Sudbury, Moss. It is still in first-class condition. 


Built 150 years ago by Patrick Lyon, then America's 
leading maker of ghting apparatus, the hand 
pumper below was hauled and handled by Philadelphia's 
leading families and saw service for 45 years. 


More of Dr. Mercer's 
colorful decorated 


rooms. The close-up ot 
the left depicts 
Family Quarrel” 
band ond wife fighting, 
urged on by flyi 
mons os the children 
protest in vain, 


Highly sk ; with benefit of scissors, 
dyes and wire, fashioned this beoutiful bouquet 
from feathers of @ White Leghorn, ond it looks 
as decorative as it did when it was m 

299, No Victorian parlor was compl 

glass-domed cluster of feather or wax po! 


ine niches in diam 
long—was used in east- 
ern Pennsylvania until 50 years ago 
to supply the squeezing force for a 
huge "boom" press. The ocken 
beam into which this scrow fits is 28 
foot long and 15 inches square, and 
pivots on stout upright Through 
wand-turned action of the screw, the 
opposite end of the beam was slowly 
forced down on a wooden block that 
fitted into a slatted container filled 
with alternate layers of ground 
apples and rye straw, and the juice The: 
flowed into @ wooden trough, 


ortisti 


The Bible in iron 
tion of 400 iron stove plates, the oldest of which wa 
Germany in 1567; an American-cast plate dates back to 1726 
relics of the first attempt at central heating 
picture mainly Scriptural see 
five plates were bolted togethe 


collec: 
cast 


Hore is part of the museum's pri 


‘Averaging two feet squar 
forming 0 backless "box 


(lower left) that fitted over a hole cut to the fireplace. 


Some of the comb-making tools shown below belonged 
to Michael Crouse, of Lancaster County, Po.. who left his 
bench to fight with Washington's army and who 

them at Valley Forge to make combs for fellow soldiers. 
Transforming a cattle horn into a hair tool was a tedious 
process that first required the horn to be heated until 
Soft enough to be slit and flattened, as seen on the 
"shaving horse" at left. There held tight on a clamp 
it was knife-shoved to proper thinness; then the blank 
form was sawed out of it and fastened in one of the 
‘oblong clamps on the bench. After the tecth were cut, 
the ends were rounded and the edges smoothed. 
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Except for o few windows thot can be 
opened for ventilation, the thousonds of 
pones that admit daylight or enclose mu- 
seum cubicles are set in concrete sash. 
Doors ore of metal and gloss, as shown in 
this view of the small room that houses 
the collection of threshing implements. Dr. 
Mercer planned the fireproof structure os 

+t along from day to day, without oid 
of an architect, and did much of the work. 


Synonymous with the perils faced by American 
Pioneers is the typical covered wagon, ot right, 
which was used by Thomas Hovenden (1840-95) ot 
cone of the models for his famous painting, "West- 
ward Hol” It is @ well-woathered reminder of the 
slow, dangerous journeys settlers made ocross the 
plains in quost of gold or free homesteads, 


PSM photographs 
by HUBERT LUCKETT 


The sturdy hobbyhorse (left), bearing 
seams and patches that tell of long and 
hord use, was the delight of some child 
more than 100 years ago. This white-pine 
mount and other homemade toys and rag 
dolls share a room of their own. 


The ingenious meat chopper below was a f 
and-labor-saver in preparing the mokings for 
sausage, scrapple and mincemeat. With the aid 
of gears, driving belt and ratchets on the re- 
volving shoft, the hand that turned the wha 
coused the chopping table to turn and the 
blades to rise and fall, mincing the chunks of 
pork, beef, or apples spread on the circular 
wooden block, The device wos used until recent- 
ly by many German families in Pennsylvania, 


than the typewriter when th 
in their heyday. The Columbia Type. 
+ (right, above), patented in 1885, wos pushed to 
the limit at 20 words a minute. The contraption beside 
it has such modern touches ox "cop" end bell 


The tension telephone set (below) wos found in an old 
corriage factory in Bucks County, Po, The two-way 
‘talkie was used in the '80s ond operated without bot. 
feries; o wire stretched tight between two drumheads of 
vellum or parchment could carry the voi 


‘A workman lays the outer copper she 
‘on the roof of the 13-by-26-ft. chamber. 


After the copper walls were installed, the 
entire room wos sheathed in on asbest 
base wallboard for 


¢ protec 


COPPER room within a copper room, 

built with lumber that not even a 
pencil has marked—that is the formula for 
& radio-testing chamber in which conditions 
are as nearly perfect as man can make 
them, Such a room, pictured on this page 
has been built at the Curtiss-Wright plant 
at Columbus, Ohio. Double copper walls bar 


The oxtra-heavy outer door is fitted into position 
to complete the room's protection against possible 
outside influences upon the complex radio devices. 


Al TESTS 
oe ei 


outside interference, and inside interference 
is eliminated by construction details: com- 
plete air conditioning, all wiring in rigid 


conduits, no fire sprinklers or other metal 
objects to hamper shielding. Even the kiln- 
dried, oil-treated lumber is unmarked, 
because a pencil’s graphite might lessen 


resistance between the copper walls. 


W. L. Bauer, designer of the test chamber, checks o 
radar unit, one of many delicate mechanisms that 
can now be inspected under almost ideal conditions. 


What the well-dressed airman will 
to narrow the gap between what p 


can do—and what men can stand. 


How to Live 


at High Speed 


By MARTIN MANN 


HOW, fast can man flyand live? In the 
gulf between the 600-m.p.h. speed that 
is his physical limit today and the 3,000- 
m.p.h. velocity of the fastest flying machine 
(V-2) he has devised lies the unexplored 
region of aeronautical science. Air Force 
and Navy scientists, assisted by researchers 
from many universities and laboratories, are 
rushing the development of safety equip- 
ment to keep man in step with the airplanes 
of tomorrow. 

Already under test are new flying suits, 
parachutes, automatic releases, deceleration 
straps, pressure cabins, and qnick-exit de- 
vices—all needed to overcome the extra 
dangers of supersonic speeds and ultra- 
stratospheric altitudes. 

Wartime experience with 400-m.p.h. fight- 
ets gave forewarning of the difficulties to 
be expected in bailing out of high-speed, 
high-altitude aircraft. This important prob- 
lem has been attacked Wright Field, 
Ohio, by the design of an automatic three- 
piece escape set including a seat ejector 
that literally shoots the pilot clear of a plane, 
an aneroid parachute release, and the jerk- 
less, nonswaying ribbon parachute. All are 
self-operating—the airman does nothing from 


the time he pulls the ejector trigger until 


he lands on the ground. 

The seat ejector was developed to meet 
a need that existed even with airplanes con- 
sidered slow by present-day standards: 
pilots jumping from the cockpit did not fall 
fast enough to escape being hit by tail 
surfaces or other obstructions. With the new 
Air Force device, the flier and his seat are 
shot 60 feet straight up in one second. A 
second automatic explosion then disconnects 
the strap holding the man to the seat and 
opens a small parachute to pull the seat 
leaving the man to fall free. 
The propelling mechanism is a small 
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87-mm. gun mounted vertically in the cock- 
pit behind the pilot. Instead of the usual 
projectile, a long tube, attached to the seat, 
fills the gun barrel. When the pilot pulls the 
is near his right leg, the explosion of 
mm. shell expels tube, seat and 
pilot with almost instant acceleration to the 
60-feet-per-second speed. This rapid ac- 
celeration would impose severe strain on the 
man, pushing him down into the seat with 
a force equivalent to 20 times his normal 
weight—much like the effect felt in an ex- 
press elevator, but exaggerated hundreds 
of times. The harm this strain may cause, 
particularly to the spine, is still being in- 
vestigated, although the first test with a 
human being was made without injury. 
Once clear of airplane and seat, the flier 
still faces a double hazard. He must drop 
quickly to an altitude low enough to give 
him sufficient air—if he opens his parachute 
too soon he dies from anoxia (lack of 
oxygen); too late, he smashes into the 
ground. The ancroid parachute release 
eliminates both dangers by opening the 
‘chute automatically at a preset altitude. 
This new release is basically an aneroid 
barometer, which contracts with increasing 
atmospheric pressure. When the falling man 
reaches the predetermined altitude, the 
atmospheric pressure at that height causes 


1 dommy) in dation during @ test olec- 


the aneroid unit to contract and fire a small 
shell—about the size of a 12-gauge cartridge 
—which releases the rip cord. The aneroid 
unit can be set for a particular altitude at 
any time, on the ground or in the air, so the 
pilot can change the setting to meet the 
conditions of his fight. 

An ordinary parachute, opened at ex- 
tremely high speed and altitude, would jerk 
the flier hard enough to injure him or even 
rip the hamess away. To prevent such 
accidents, a unique parachute made of 
interlaced ribbons is used. The ribbon para- 
chute eliminates opening shock by permit- 
ting some of the air trapped under its 
lattice-like canopy to escape through the 
spaces between ribbons, so that the jumper 
slows down gradually to a safe rate of 
descent. 

This gradual deceleration also makes the 
ribbon parachute valuable for high-speed 
jumps at lower altitudes. It has been tested 
at velocities as high as 375 m.p.h. with 
good results. 

Even this new escape set will offer pro- 
tection only up to 450 m.p.h., reports Brig, 
Gen. Malcolm C. Grow, the Air Surgeon 
General. Tests indicate that the air pres- 
sure at higher speeds would be too great 
for the human body to withstand safely. 
For bailouts at extremely great velocities 


and altitudes, Gen. Grow predicts the use 
of a pressurized cabin, or capsule, which 
can be ejected with the flier inside. A 
parachute would be attached to the cap- 
sule itself, 

‘Another method of reducing opening 
shock in parachute leaps is being developed 
at the Research Institute of the Naval Medi- 
cal Center, Bethesda, Md. Workers there, 
under the direction of Comdr. Howard R. 
Bierman, have designed a safety harness us- 
ing a special undrawn nylon, which stretches 
inelastically (without recoil) to safeguard 
pilots in crashes, The harness could also 
be used to provide protection against most 
of the sudden jerk accompanying the open- 
ing of a standard parachute. Costing only a 
few dollars, the new harness has the ad- 
vantage of economy over the ribbon ‘chute, 
which is more than three times as expensive 
as the standard equipment. 

The undrawn nylon harness also promises 
protection against “ram effect,” or sudden 
deceleration, a danger which becomes vitally 
important at very high velocities. Engineers 
fear that, in the event of engine failure at 


stand con 
turns. Details of the suit are shown 
jin inset (U.S. AAF Photos). 


supersonic speeds, air friction would slow 
the aircraft so sharply that passengers would 
be thrown forward and crushed—just as if 
the airplane had flown into the side of a 
mountain, The nylon harness might decel- 
erate the occupants gradually enough to 
prevent harm. 

High speeds introduce another unusual 
danger: blackout, or loss of consciousness in 
fast turns. In this case, a partial solution was 
found in special flying suits, called G suits, 
early enough for them to see combat use. 

Blackout results from the tremendous 
centrifugal force acting on a pilot when he 
makes a tight turn at great velocities. This 
force pulls the blood downward from his 
brain, numbing it and causing temporary 
blindness or unconsciousness. Since the 
effect of centrifugal force on a pilot is sim- 
ilar to the action of gravity, it is usually 
measured in Gs, or the apparent increase of 
a man’s weight over his normal, gravity- 
caused weight. Thus, standing still on the 
ground a man feels 1 G, while in a 2-G turn 
his weight seems to double, in a 3-G turn, 
triple, and so on. 
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hole worn by the handsome dummy at 

ight ls equipped with an oneroid releoss. Usiog ft 
Tee eee cimattrcack meeoeer oe, 
about pulling the rip cord foo soon of too late. 


ew of a B-29's rear pressurized cabin, 
ides. livable pressures ot high altitudes, 
bot does not satisfy ultrestreteapherio needs, 


To keep the pilot’s blood up in his head 


=where it belongs—in high-G turns, Air 
Force and Navy researchers, aided by the 
Mayo Clinic of Rochester, Minn., and the 
Berger Brothers Company, New Haven, 
Conn., developed special suits containing 
air-filled bladders that press against the 
abdomen and thighs to prevent blood from 
draining away from the upper part of the 
body. The supply of compressed air to these 
bladders is regulated by an automatic valve, 
controlled by centrifugal force. As G in- 
creases, the valve admits additional air to the 
bladders, causing them to expand and press 
more tightly against the pilot's body. De- 
creasing G lets air out of the bladders. 

The G suit adds about 2 G to the average 
person’s ability to withstand 5 to 6 G. Safe 
turns as great as 10 G have been reported, 
however, by P-80 pilots wearing the suit. 

Since the faster postwar airplanes will 
undoubtedly require turns of still higher G, 
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better methods of surmounting this difficulty 


are being sought. Now in the design stage 
are prone cabins, in which the pilot lies flat 
on his face. In this position blood would not 
be pulled down from his brain, with a re- 
sulting increase in G tolerance. 

Invariably linked to greater speeds are 
higher altitudes, with the accompanying 
problems of oxygen supply and low pressure. 
Oxygen masks now in use furnish merely a 
partial solution. Pressure cabins, successful- 
ly employed in the B-29, can make up only 
part of the difference between livable pres- 
sure and ultrastratospherie pressure because 
of the danger of explosive decompression— 
sudden accidental loss of pressure that might 
seriously injure the occupants of the cabin. 
New pressure suits permitting complete free- 
dom of movement are in work, but are not 
expected to be available for two years. 

‘The speed of sound—only yesterday an 
apparently impassable limit—seems sure to 
be exceeded very soon by piloted aircraft. 
The Navy has already driven its ram-jet 
engine to 1,500 m.p.h., while the V-2 can 
reach 3,000 m.p.h. Now the No. 1 problem 
is no longer how fast man can fly, but how 
fast he can fy—and live. 


Kor FUN and 


Fun in @ bowl, and o: 
toy is called a tumble top, and is made 
of aluminum with rounded edges. Allwork 
Co,, of Oakland, Colif., manufactures it. 


Proc lly crashproof, 
this rugged metal scoot- 
er has light pressed-steo! 
wheels, which contribute 
ongth. An auto- 
‘type bumper 
adds sofety. 


Here's a heavy-duty 
train, made by Timber- 
toy Co., Burbank, Colif., 
lenges Junior's 
ess. The lo- 
tender and 
express car are sturdily 
built of thick wood. 
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This cross on a rocking horse ond a teoter- 
combines the best features of both. Pads 
th the seats act as shock absorbers when the 
19. gets rough. The ploything is made of 
tan metal by Houk Brothers, of Los Angeles. 


sledge simulates the terrific shocks created aboard! 

war by bombs, shells and mines. Devised 

Allis-Chalmers to test methods of sheckproofing| 
most important ond mo: 


nd allowed 1 
drop on a steel anvil plate upon which the mech-| 
nism undergoing tests te movnted 


NEW MICROSCOPIC HORIZONS. The 


study of transparent substances invisible 


MAKING RADIO WEATHER-CONSCIOUS. Forseeing ronges 
of 2,000 miles for ultrashort waves, radar and television, Navy 
electronics experts in the Arizona desert are measuring the 
effect of atmospheric changes on high-frequency broadcasts, 
Transmitters (below), ranging from 170 to 25,000 megacycles, 
ride an elevator up 2 200-foot tower (above) for broadcasts to 
two similar towers 25 and 50 miles away. Varying frequencies 
for different atmospheric conditions increases the range and 
also provides data for weather forecasting. At left, a mete 
ologist measures dew points by sending on automatic cou 

to different levels of the tower. 
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lanes that NEVER Fly 


Mockups, the plywood predecessors of future air liners, save millions 
of dollars by showing engineers what they can do and how to do it. 


Exterior of the huge wooden counterpart of the Douglas DC-6, first of which is already flying. Accompanying 


‘An 80-pound plywood version of the plane's nose wheel Mechonics install o dummy Pratt & Whitney 
is fitted in place for retraction into its well. This engine, making certain that oll accessories and 
its an accurate check on tolerances, calculated by lines will function and that all ports are 
. before actual construction in metal begins. accessible. The propeller is of wood, too. 


F ALL the complex products of avia- 

tion, perhaps the most valuable are 
wood-and-fabric creations that have a top 
speed of zero miles per hour and never leave 
the ground. Somewhere in each sprawling 
aircraft plant sits at least one mockup, or 
model, of a plane that soon will ride the sky- 
ways. Made precisely to scale, the mockup is 
more important than any plane rolling off to- 
day’s production line. Yet tomorrow it will 
be demolished. 


Every assembly in a mockup, like the 
control unit at right, must be faith- 
ful in detail. Manuaily operated de- 

‘are movable, but some instruments 


pictures show details of the mockup's construction. 


Is the microphone within easy reach ond 
the control column properly placed for the 
pilot's needs? The wooden imitations allow 
© check on position and workal 


| 


The mockup resembles in detail the air- 
plane it precedes. It contains duplicates or 
photographs of every working assembly and 
instrument. Engineers and designers swarm 
through it for months, remodeling various 
installations day by day until at last they 
create an air liner that will ply the world’s 
airways, The precision model, costing $100,- 
000 or more, enables engineers to solve 
problems that might cost millions if mistakes 
were built into a line of transports. 


A dummy supercharger unit (below) hos round disks of 
different sizes to represent ducts required by the actual 


. Round shaft at the left transmits power from the 
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Locking mech: 
cabin door 


Any airplane starts as an idea, This first 
takes shape as a rough sketch, then pro- 
gresses to engineering drawings. One of 
these is a three-view drawing showing ex- 
ternal lines, and from it come cutaway paint- 
ings, usually in color, showing interior de- 
tails. With these designs and paintings, 
the mockup men begin their work. 

Sometimes they first build a space mock- 
up, throwing together a skeleton framework 
with rough floor and paper lining. Into the 
space mockup go crude counterparts of the 
baggage compartment, lavatory, powder 
room, seats and berths, and models of land- 
ing gear, wiring and controls. It is all rough, 
but engineers representing both the manu- 
facturer and the air line get a general pic- 
ture of the airplane and decide how space 
is to be allotted. 

When the customer has approved the 
space mockup, engineers proceed with de- 
sign. Yards of carpeting appear on the floor, 
a few soft seats are bolted in place, win- 
dows are installed, and a workable com- 
bination seat-and-berth begins to operate. 

‘As the mockup progresses, the first flying 
model of the airplane also takes form. This 
involves considerable trial and error, but en- 
gineers find it cheaper to build fast, and cor- 
rect errors in the plane, than to perfect thou- 
sands of drawings. 

Physically, a mockup is a simple struc- 
ture. A transport designer knows that he 
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must allow about four cubic feet of space 
per passenger for baggage on a transconti- 
nental plane; 200 pounds for each passenger 
and his baggage; 40 inches for seats, center 
to center, and an aisle 18 to 21 inches wide. 
These are essentials of the passenger cabin. 
The pilots’ cabin must be tailored to their 
needs just as carefully. They must have at 
least 10 inches clearance above their heads, 
and they need a minimum of 13 degrees of 
downward vision for landings. 

To satisfy these requirements, the design- 
er fixes the width of the aisle, locates the 
flooring at a level where a man 5 feet 10 
inches tall can walk without bumping his 
head, and draws a circle. Then he begins 
building, section by section. 

The mockup department at Douglas Air- 
craft’s big Santa Monica plant, illustrated on 
these pages, provides an example of the sec- 
tional method: The DC-6, outgrowth of the 
war-famed DC-4, is projected. The circle 
has been inscribed. The first section to be 
built is eight feet long. Into this go flooring, 
seats and windows. It looks good to the en- 
gineers, so the pilots’ compartment, based 
upon another circle but tapering to the nose, 
is added. 

The entire mockup now begins to rise on 
scaffoldit the height of the completed 
airplane. Nonwarping spruce and white pine 
plywood form the shell, and steel spars ex- 
tend outward to support the wings and en- 


Another example of sectional construction is 
the baggage compartment, built separately to 
sts of a new monorail loading 7 


@ preloaded luggage corr 


gines, Wooden engines are fitted into 
the nacelles. Accessories are installed, 
removed, refitted, Pilots sit in the 
cockpit to study instruments and move 
controls, “Passengers” file in and out 
to test loading and unloading time— 
even the time required to serve meals. 

Lockheed’s mockup of the Con- 
stellation cost $100,000, one-fourth of 
which went. for materials, three- 
fourths for labor. Counting altera- 
tions, the same company spent nearly 
$200,000 on the mockup for its enor- 
mous Constitution, which will soon 
make its first flight. 

Perhaps $200,000 sounds like a high 
price for dummy airplanes, but these 
are worth it. They save millions of 
dollars and bring a new transport off 
the assembly line months earlier than 
if the job had been done with metal. 
They allow executives to see what 
they're getting, and no air line orders 
anew plane from drawings alone. 

Designers speak of the planes they 
build as having short, medium or long 
range; as being day or sleeper versions, 
perhaps de luxe with bar; as fast or 
slow. According to Lew Brown, Lock- 
heed’s mockup engineer, the mockup 
men describe them differently. “We,” 
he says, “turn out squeezers, boozers, 
snoozers and dozers.” 


Riding ono four-wheeled cart, shown above, the bag- 
goge carrier storts its trip up a track and into the com= 
partment. Exterior ond interior tracks are aluminum, 
ception to the general rule of using wood. 


Interior of the mockup for Lockheed's Constellation 
illustrates progressive stages in the construction of seats 
‘ond berths. Engineers, above, try out first rough in- 
stallations for jo ascertain proper chair space 
‘and the headroom necessary in on upper berth. Loter, 
2 real berth (below) is installed to permit perfection 
‘of its operation before it finally takes to 
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MORE CAR in 
LESS SPACE 


lifted by hydraulic 
power to permit motor 


The Fiberglos body is 
unusually low, improv- 
ing riding quolities. The 
convertible model shown 
carries five passengers; 
three in front, two in the 
rear. The turning radius 
is 20 foot, 


The new Darrin saves 600 pounds by novel design. 


OR 20 years crack designer Howard 

Darrin engineered cars for the big manu- 
facturers—and dreamed of producing his 
own. Now his dream has come true in a 
new superlight car of novel design, with a 
plastic body and hydraulically powered 
labor-saving gaclyets 

By careful design Darrin has cut the 
weight of his dream car from the usual 30 
to 24 pounds per horsepower. Six inches 
trimmed from normal height and width 
save pounds—and gasoline—while bringing 
the center of gravity down to mid-axle. To 
permit three to sit comfortably in front, the 
60-inch seat is extended to the extreme 
outer edge of the car. The 115-inch wheel- 
base carries a 185-inch body. 

Hayes Manufacturing Company will build 
the body of unstressed, removable panels of 
Fiberglas. Four stampings are used instead 
of the usual 15. The curved windshield is 
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a single unit. The chassis is rectangular, its 
box-section siderails, which form part of 
the outside structure of the car, serving as 
side bumpers. The front wheels are indi- 
vidually sprung on torsion bars with wish- 
bone upper arms and I-beam section lower 
arms. In the rear, the drive is carried through 
semi-elliptic springs. 

Hydraulic systems operate windows, erect 
top, lift hood, adjust front seat, and drop 
jacks to hoist the car for tire repairs. 

‘An outstanding feature is the use of 
standard parts and equipment. The power 
package, including a 100-hp, Continental 
engine, is a separate assembly. An “L”-head 
valve arrangement is used and the pistons 
are aluminum. 

Darrin, who designed the Kaiser-Frazier 
bodies and the $6,000 Darrin Packard, 
expects his new car to sell for less than 
$2,000, hopes to build 30,000 in 1947. 
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eamed up to save 
new Navy-devel- 
, called “raser,” they enable 
ships or planes to find survivors of sinkings 
at sea despite fog, storms, or dark of 
Raser, a contraction of Radio Sonar 
Ranging, consists of a slender buoy carrying 
a hydre 
operated 


ys. Joined in a 
oped instrume 


hone and an automatic, battery 
radio transmitter, The hydro 


Sailors shown at upper left are 
preparing to launch a raser buoy 
from a destroyer, ia order that 
the craw may practice taking its 
bearing. Bor in front of squatting 
sailor contains smoke-making 
materials to mark the buoy's posi- 
tion visually. At left, members of 
the destroyer’s crew plot the di- 
rection and range of the buoy os 
its radio signal is picked up. 
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phone, dangling 24 feet beneath the surface, 
picks up supersonic sonar signals (PSM, 
Noy. “45, p. 84) sent out by searching ves- 
sels, The transmitter then rebroadcasts the 
sonar “ping” as a static-free, frequency- 
modulated signal. 

The signal is picked up by the radio of 
a rescuing ship, demodulated, and fed into 
the sonar receiver where it sounds much like 
the echo of a submarine. 

By this means, accurate ranges and bear- 
ings may be taken on the buoy. Each sonar- 
equipped ship carries a pattern on transpar- 
ent celluloid showing its radio antenna’s 
ability to pick up signals from a known 
source while the ship is making a complete 
circle. When a raser signal is heard the ship 
is swung in a circle and the pattern of the 
incoming signals plotted. In a few 
the celluloid master pattern is laid over the 
new pattern, which is marked in compass 
headings. When the two match, they show 
instantly the direction of the raser buoy. 

The buoy is dropped overboard either 
from the sinking ship or plane, or from a 
search plane when its pilot si; 
vivors. Ships can pick up the signal 10 miles 
away and aircraft 70 miles, while trained 
plotters can guide rescue craft to within 60 
feet of the buoy. 


t Rescue 


New Navy radio buoy 
guides sonar-equipped 
ships by “echo” to casta- 
ways adrift at sea. 


buoy's radio echo of 
19" is picked up on a ver 
seen here (at upper left) projecting like a store's ~ 
flagpole from the base cf a destroyer's radar 
“bedspring” at her mosthego. 


Sues 
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AIDS TO 
MODERN LIVING 


A SHOULDER CRADLE manufactured by 
H. H. Renneker, of San Diego, Calif., gives 
you the use of both hands while telephoning. 
With the cradle snugly on the shoulder, the 
receiver rests against the ear, and is held 
firmly in place, with the mouthpiece near the 
lips. The cradle may be installed for either 
left- or right-ear use and is quickly adjust- 
able to a comfortable position. 


FLUORESCENT TUBES have now been 
adapted to a portable, self-powered light. 
Known commercially as “Totelite” and 
manufactured by Paramount Industries, Inc., 
of New York, the 7- 
Ib. light operates on 
any standard port- 
able B battery and 


180 
deg. Measuring 4” 
by 8X” by 11”, the 
case is made of 24- 
gauge cold-rolled 
steel with a transpar« 
ent plastic shield. 
Control switches are 
under the handle. 


POPULAR 
136 science 


SEVEN TOOLS come in a home kit pro- 
duced by Standard Pressed Steel Co., of 
Jenkintown, Pa. A hollow handle, with 
a chuck at one end, contains a gimlet, 
avvl, bottle opener, tack remover, punch, 
and standard and Phillips screwdrivers. 


EXTRA STORAGE for the kitch- 
en is provided by a rolling-door 
cabinet made by Mullins Manu- 
facturing Corporation, of War- 
ren, Ohio. Designed to fit under 
standard cabinets where space 
would otherwise be wasted, it is 
especially useful for keeping 
spices, salt and pepper, and 
other condiments close at hand 
while food is being prepared. 
‘The door, which operates like an 
old-fashioned roll-top desk, is 
made of burnished steel strips 
and stays open or closed without 
catches. Manufactured in two 
different widths, 18” and 24”, 
the cabinet has two shelves. 


FLOOR CLEANING AND WAXING are 
both done with the appliance shown below. 
Steel wool clamped to the perforated plate 
is used with soap and water for linoleum, 
tile, wood, and other floors. Then the wool is 
replaced by cloth or a cellulose sponge and 
liquid wax is poured on the plate. The maker 
is Ottoson Product Co., of New York. 


MEAT CAN BE TENDERIZED at home 
with this device, made by Ebaloy, Inc., of 
Rockford, Ill. It is equipped with multi- 
ple, rotating knives that sever all sinews 
when they are run over the surface. Con- 
struction is such that the blades will go 
‘over bones without breaking. A thumb- 
screw permits taking the tenderizer apart 
for easy cleaning after it has been used. 


METAL PERFUME DISPENSERS produced 
by Bolsey Machines Corporation. of New 
York, lock at both the tip and refill ends to 
prevent leaks. Sold under the trade name 
of Parfumex, each dispenser holds 18 drops. 
Perfume is drawn out by rubbing the tip. 


THREE DEGREES OF HEAT are provided by 
a new portable electric stove which unfolds 
in a cloverleaf design. If desired, the 600- 
‘watt top burner may be used alone without 
unfolding, as at the left below, but when the 
burners are swung apart three dishes can be 
prepared simultaneously, the 500-watt mid- 


dle burner giving medium heat and the 220- 
watt burner low, or simmering, heat. For 
safety, automatic switches shut off the lower 
two when they are closed. Manufactured by 
Camco Products, Inc., of New York, the 
range weighs only 7 Ib. and, when folded, is 
easily carried in a suitcase or bag. 
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A GASOLINE STOVE adapted from the 
one used by the armed forces during the 
war is being manufactured by the Cole- 
man Company, Inc., of Wichita, Kan. 
Standing less than 9” high, the stove 
uses either white or leaded gasoline. 
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A STAINPROOF WALL COVERING has 
been developed by United Wallpaper, Inc., 
of Chicago. Tests show that almost any type 
of dirt spot or stain can be removed simply 
by washing with soap and water, while ma- 
terials such as paint that are not water sol- 
uble respond to turpentine. Marketed under 

“Varlar,” it is made by fusing 
plastic resins and colors on paper or cloth. 
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with turpentine, and the paper 


HOT-WATER TANKS often are ruined by corrosion in only 
a few years, particularly in areas where the water supply is 
acid. In the new Clark electric heaters, a 24” bar of mag- 
nesium forms with the steel and hot water a big galvanic 
battery, giving corrosion protection through an electrolytic 
action that keeps plating the inside of the tank with mag- 
nesium, as indicated by the arrows at the left. While de- 
veloping this system, research workers of the McGraw 
Electric Company, of Chicago, discovered that the mag- 
nesium anode would be eaten away in only a few months, 
however. To reduce the current flow and make the mag- 
nesium last for years, the rod was insulated from its steel 
cap and the current flow reduced by a small resistor, as in- 
dicated in the cut-away sketch at the right. This gives pro- 
tection, yet meters the flow of magnesium ions. The inven- 
tion is known commercially as the Clark “Ionodic” system. 


il 


Crayon sketches drawn by a child are wiped away 
2s good as new. 


MOTH BALLS are kept 
inside the hollow arms of 
a new type of clothes 
hanger produced by the 
Moth-Proof 
Hanger Company, of 
Corona, N.Y. As shown 
in the photo at the left, 
the balls are inserted in 
the ends of the arms. 
This gives protection to 
garments in steady use as 
well as to those put away 
until the next season, 


Garment 
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Roomy for its size, the 800-Ib. French "Gregoire" is a two-door convertible sedan. Top speed is 60 


‘Aluminum Car Weighs Only 800 Ib. 


ITH a total weight of only 800 Ib., this 

new European light car boasts a cast 
aluminum body, top speed of 60 m.p.h., and 
high fuel economy—65 miles per gal. 
French “Gregoire,” named after its designer, 
Jean Gregoire, has a convertible top, front- 
wheel drive, and is powered by an air-cooled, 
horizontal opposed two-cylinder engine. 


Unusually light weight is 
secured with cost alumi- 
num frame (below). 
Wheels are simply hoop- 
like rims made to slip over 
spokes, which are an inte- 
gral port of the hubs. 


Planned in 1940, the first model was built 
secretly during the German occupation. Pro- 
duction in France is expected to be started 
shortly by Aluminum Francais, while Ameri- 
can rights have been purchased by Henry 
Kaiser interests, which are reported planning 
adaptation of “Gregoire” design features to 
their own front-wheel drive model. 


coil springs and vane-type 
Shook alssrbary (relorl, 
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GUS Wilson Delivers a K.O. 


® By MARTIN BUNN 
Se. HICKS rushed into the Model 


Garage shop, hi as big as brake 
drums. “Hey, boss!” he said breath- 
lessly to Gus Wilson. “Jack Cross is outside 
ina big sporty coupe! He wants to see you!” 
Gus grinned tolerantly at the grease 
monkey. He was a boxing fan himself, and 
he understood the thrill Stan got out of be- 
ing spoken to by our town’s only famous 
prize fighter. 

Jack Cross never won the welterweight 
crown, but he came within a second of it the 
night 10 years ago when he had the champ 
stretched on the canv: d the gong 
clanged at the count of nine. He was still 
rated as a hazard any youngster had to pass 
before he could get a crack at the title. 

“['m going to see him fight Buzz Billings 
tonight,” Gus said with deliberate non- 
chalance, “In their last scrap Buzz had him 
trouble, but Jack knew too much for 
and won the decision. a him to drive is 

“But, boss,” Stan gasped. “It’s Jack Cross! 
Hadn't you better go out?” 

“Scram,” Gus laughed. “I’ve known Jack 
Cross since you were in three-cornered 
pants.” 

‘A moment later a flashy, newly painted 
coupe of the late '30's was driven in, and a 
solidly built man climbed out and swung 
over to Gus with his hand extended. His 
face was scarred, his nose was crooked, one 
ear was thickened, his wide smile displayed 
expensive and extensive bridgework, but 
when she spoke his voice was surprisingly 
gentle. 

“Hello, there, Gus,” he greeted. “Haven't 
seen you since Napoleon was a corporal. 
‘What do you think of this jalopy I bought?” 

Gus eyed the coupe. “It was a good car,” 
he said, “but 1 can’t tell if it still is. 

There was a bitter note in Cross’s laugh. 
“Like me, isn’t it? Did you see me in there 
with Buzz. Billings last month? 

“Sure,” Gus told him, “I was rooting for 
you, but you had me worried for a while.” 

“You were worried!” the fighter said, his 
smile vanishing. “How do you think I felt? 
T'm fighting him again tonight, but maybe I 
oughtn't to. It may be time for me to quit— 
I don’t want to end up by walking on my 
heels and telling people I'm training to fight 
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Mickey Walker. Buzz hurt me with that 
right, Gus. I've been hearing funny noises 
since he smacked me with it—and I want you 
to tell me whether they're in this car or in 
my head.” 

Gus stared. “Trying to kid me, Jack?” 

Cross shook his head. “I never felt less 
like kidding in my life,” he said grimly. 

“O. K.,” Gus told him. “What's this about 
When did you first hear them?” 

‘The first time I drove the car,” Cross 
replied. “I bought it from a dealer in the 
city and had him recondition it.” 

“That proves the noises are in the car and 
not in your head,” Gus reasoned. 

“No, it doesn’t,” Cross disagreed. “They 
delivered the car the morning after the fight.” 

“You must know,” Gus argued, “whether 
the car made the noises before you 
bought it.” 

“L never drove it before I bought it,” Cross 
admitted. “My old bus had to be junked, 
and I took the salesman’s word that this one 
would be thoroughly reconditioned. The 
morning after the fight I wanted a vacation. 
I phoned the dealer to send the car around 
to the hotel, and I started to drive it down 
to Atlantic In about a block I began 
to hear the noise—a sort of low tick-tick-tick. 
When I got out on the road and speeded up 
it got louder, and the ticks began to come 
closer together until the noise was pretty 
near continuous.” 

“What did you do?” Gus asked. 

“After I had listened to the noise for 
about an hour,” the boxer told him, “it be- 
gan to get on my nerves, so I stopped at a 
garage. The mechanic said that the speed- 
‘ometer cable was shot and put in a new one. 
But I heard the noise again as soon as I got 
out on the road. I stopped at another 
garage. That fellow said it was caused by a 
wheel bearing and spent an hour putting in 
a new one. But the noise got louder and 
louder, and after I'd gotten to Atlantic City 
and checked in at the hotel I kept on hearing 
it—all night.” 

“I've had the same thing happen to me,” 
Gus put in. “Just nerves.” 

“You think so?” Cross asked. “Listen to 
the rest of it. Next day I took my bus to a 
big repair shop. I got it back in two days 
with a big bill and a song and dance about 
the transmission—and the tick was still there. 


i. 


noises aren't in your 
he said in Cross’s ear. 
o in and lick this kid!" 


Driving back from Atlantic City, it sounded 
sometimes as if it was in one part of the car 
and sometimes in another, and after an hour 
I was sure it was in my head.. When I got 
to the city I took the car to the place I'd 
bought it. The manager drove with me for a 
block and said I was imagining things.” 

Gus scowled. 

“I was so scared f couldn't say anything,” 
Cross went on. “Since then I've kept on 
hearing the noise—in the car and out of it— 
but I haven't told anyone but you. Maybe 
I shouldn't fight Buzz again—they're build- 
ing the kid up and figure he'll kayo me. You 
know your business, Gus, and I know you're 
on the level. Locate that noise and cure it, 
and I'll know I’m all right. If you say there’s 
no noise, I'll know I've taken too many 
punches.” 

“That's easy to decide,” Gus told him. 
“Hop in, and we'll take a ride.” 

Cross looked at the shop clock. “I can’t— 


T’ve got to get down to the city,” he said. 
“My manager's waiting outside. Keep the 
car, and I'll be in tomorrow. Coming to the 
scrap tonight? Win or lose, it'll be my last. 
Td like to wind up with a win, but I'm not 
going to give Buzz a chance to nail me with 
that right again—not with me hearing funny 
noises in my head!” 

“Sure, I'm going to the fight,” Gus 
laughed. “And forget the noises. I'll prove 
they're in the car and not in your head.” 


Ae Cross had hurried out, Gus jumped 
into the coupe and headed up the high- 
way. He heard the noise at once—a well 
spaced tick-tick-tick that grew louder when 
he increased speed and became a fast, loud 
buzz when he worked it up to 50. At first 
it sounded as if it came from the transmis- 
sion, then from the rear end, then from the 
front wheels. 

“The noise is there, just the way Jack 
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heard it,” he told Stan when he got back. 
“But finding the cause may take quite a 
while. If I could tell Jack what it is before 
he goes into the ring it would ease his mind 
and maybe help him win. Let’s get busy!” 

Working quickly but carefully, he checked 

and rechecked—but after an hour the source 
of the noise still was unfound. 
« “We're not getting anywhere,” Gus said. 
He lighted his pipe and blew clouds of gray~ 
blue smoke as he stared at the coupe and dug 
into his memory for the cause of each mys- 
terious car noise he’d had to run down. 

“That could be it,” he muttered after five 
minutes of concentration. “It must be it... . 
Hey, Stan—forget your dinner and help me 
pull off this torque-tube assembly.” 

It was a long job, but when it was finished 
Gus grinned with satisfaction. 

“There's what made Jack Cross think he 
was going nuts,” he told Stan, pointing to 
the taper pin which in that car holds 
drive shaft to the driving pinion in the rear 
end. “The pin is driven tight at the fac- 
tory but sometimes works loose the way 
this one did. It can’t drop out because of the 
torque tube, so the shaft still drives the gear, 
but the rotating pin strikes the tube and 
makes a ticking noise that hard to locate 
that most mechanics miss 

He pulled out the loose pin, examined the 
taper hole in which it had been seated, and 
checked the torque tube. 

“That’s good,” he told Stan. “The hole 
hasn't worn, so all we have to do is drive the 
pin back good and hard. Sometimes a pin 
cuts a groove so deep you have to install 
a new tube.” 

“I get you-I guess,” the youth muttered. 

Cus climbed into his 
own old roadster. “Jump 
in,” he called to Stan. “I'll 
buy you a ticket to the 
fight.” 


Br they had worked so 
long, the Cross-Billings 
bout had gone six rounds 
by the time they reached 
the arena. 

“How's it going?” Gus 
asked the man next to him 
as the gong sounded for 
the seventh. ‘ 

“Billings all the way,” 
he was told. “Cross seems 
to be washed up.” 

Gus watched as Cross 


POPULAR 
U2 science 


came out of his corner. He was brisk enough 
but painfully cautious, constantly circling to. 
his right in an obvious attempt to keep out 
of range of his opponent's Sunday punch. 
Billings, confidently aggressive, snapped the 
veteran’s head back with stinging left jabs. 

It was that way all through the seventh 
and eighth rounds. Only Gus knew that 
Cross was worried sick by fear of becom- 
ing punch drunk. 

“If I could only tell him!” Gus muttered. 

In the ninth, he coyld stand it no longer 
and began to work his way toward the ring. 
An usher ordered him back, but he kept go- 
ing. He got to Cross’s corner as the round 
ended. A cop grabbed at him and missed. 

“Jack!” he yelled. “I’ve got to talk to you!” 

Cross, sitting dejectedly on his stool, rec- 
ognized his voice above the roar. He tured, 
saw Gus, and said something to a second, 
who beckoned. Gus climbed the ring steps. 

“Those noises aren’t in your head,” he said 
in Cross’s ear. “They're in your car—a loose 
pin. That's on the level, Jack. You aren’t 
getting. punchy. Forget it—and go in and 
lick this kid!” 

The veteran's cut lips twisted in a grin, 
and he managed a wink with a puffed eye. 

“Thanks, Gus,” he muttered. “Watch me.” 

The gong clanged. They met in mid-ring 
and touched gloves in the traditional final- 
round handshake. Then, his right cocked 
and his extended left ready, Buzz glided for- 
ward, expecting to tag Cross with another 
jab as he circled away from his right. But 
this time Jack didn’t circle. He stood firm, 
His left flashed out, and his glove smacked 
into the pit of his opponent's stomach, 

Buzz gasped, and he doubled over and 
tried to wrap his arms 
around Cross. But Jack slid 
back—then forward again 
~and let go his right. The 
punch. landed on the side 
of Buzz’s jaw. His knees 
buckled, and he pitched 
forward on his face. 

The referee's arm rose 
and fell with the count. 
“... eight... nine... 
ten!” He grabbed Jack's 
right hand and held it up. 
“The winnah—Jack Cross!” 

Jack grinned crookedly 
at Gus. “I get the credit, 
but you won the fight.” 

“O.K.,” Gus said. “Il 
put it on the bill.” 


PREVENTION OF GAS LOSS through spill- 
ing and evaporation when the tank is being 
filled is the object of an air-pressure relief 
pipe leading from the tank to the filler pipe 
on the new 1947 Studebakers. The relief 
pipe releases air that would otherwise cause 
the gasoline to foam and gurgle as the 
level rises.in the tank. It was designed after 


a study of waste from this cause. 


JEEP STATION WAGONS have joined the 
Willys-Overland procession of jeeps re- 
vamped for civilian uses. This model has 
an all-steel body, the 63-hp. jeep engine, 
and a new chassis and running gear. The 
body is finished to resemble mahogany and 
maple, but the only wood used in construc- 
tion is maple for floor runners to facilitate 


RIGHT AND LEFT TURNS are signaled by an 
arrow that lights up on the back of the car 
when the driver flicks a switch attached to 
the steering post or on the instrument board. 
The accessory is manufactured by the U. S. 
Metal Products Co., of Brooklyn, N. Y. 


NEW LIGHTWEIGHT TOW CABLES are 
equipped with clamping jaws that can be 
attached to the bumper simply by tighten- 
ing a wing nut. A woman can easily put 
one on, The cables are galvanized as a 
protection against rust and come in three 
sizes, with minimum breaking strength of 
about 2,000 Ib. for the smallest size. They 
are a product of the Wind Turbine Com- 
pany, of West Chester, Pa. 


loading and unloading. Removable, water- 
proof seats will carry six riders besides the 
driver. The interior can be hosed clean. 
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ls Your Car an Oil Hog ? 


IL costs money, and no one wants to 

waste it, but many of the war-weary 
cars now on our highways consume it like a 
fuel. If your car is in this oil-hungry class, 
it’s a pretty safe bet that your rings, pistons, 
bearings, or valves are faulty, or you go 
too fast for the age of the car. But even if 
you should pay out good money for a ring 
job, you might discover later that you need 
as much oil as before. How this can happen 
is intricately involved with the many reasons 
for high oil consumption. 

Oil is not simply a lubricant, as many 
persons think. Automotive engineers have 
determined that about nine tenths of its job 
consists of helping keep the engine cool. 
Reduction of friction is only one tenth. 

This heat-removal function helps explain 
high oil consumption. When an engine heats 
up because of high operating speed, abnor- 
mal atmospheric temperatures, or a dirty 
cooling system, a heavier burden is thrust 
upon the oil. Heat thins all oils. Conse- 
quently, in old engines with loose bearings, 
more oil is thrown to the pistons. If these 
are loose and the rings worn, oil gets by 
and burns in the cylinders. Loose intake- 
valve stems and clogged rings also cost oil. 

The relationship betwen speed and the 
amount of oil consumed was demonstrated 
a few years ago. Several cars were driven 
a certain distance at 30 m.p.h. Then the 
same cars were driven the same distance at 
55 m.p.h. At the higher speed, the oil con- 
sumed by the individual cars was 2% to 19 
times greater than at the lower speed, the 
average being seven times greater. 

In the case of the car that consumed oil 
at a rate 19 times faster, it’s simple to see 

w a driver, accustomed to the car’s low- 
speed oil consumption, could burn out a 
bearing in short order. ‘There are two very 
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simple precautions that you can take to pre- 
vent such damage. Check the crankcase oil 
level every time you buy gasoline, or more 
often if you are driving far and fast, and 
keep a watch on the oil-pressure gauge. 

In a memorandum issued to its dealers, 
the Socony-Vacuum company lists the me- 
chanical condition of the engine, driving 
speed, operating temperatures, and the type 
and grade of oil as the major factors con- 
trolling the rate of oil consumption, The 
memorandum observed that poor mechani- 
cal condition of engines has caused a large 
increase in oil use since the war ended. 

In old cars, oil is apt to be wastefully 
burned in the combustion chamber. If oil- 
control rings or drain-back holes in the pis- 
ton are clogged, the rings will allow oil to 
pass into the chamber instead of forcing it 
back to the crankcase. If rings are worn, 
sluggish, or stuck, they will not carry out 
their job of sealing off the combustion zone 
from the crankcase region; as a result, the 
suction stroke will carry oil into the combus- 
tion chamber and hot blow-by gases will 
rush down the cylinder walls on the return 
stroke, contaminating the crankcase oil. 

Motorists sometimes have noticed that 
their oil consumption is reasonable up to a 
certain speed while beyond that their cars 
become the worst type of oil hog. When 
such a condition occurs, the compression and 
oil rings’ usually have lost part of their wall 
pressure. At low speeds, this makes little 
difference, but when the engine operates 
faster the rings bounce, or “flutter” as the 
ring makers say, allowing oil to get into the 
compression chamber. 

A similar oil waste may result from col- 
lapsed piston skirts, worn intake and exhaust 
valves, worn valve guides, and worn, scored, 
scuffed, or distorted cylinder walls, 
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HOW SPEED AFFECTS OIL CONSUMPTI 


AT 30 M.P.H. 


AT 55 M.P.H. 


ON 


In actual tests, the some cars used seven times as much oil at a 55-m.p.h. average os they did at 30 m.p.h. 


No one would blame you for complaining, 
if your car should use as much, or more, 
oil after an overhaul, But this has happened, 
and the explanation is simple. Unless the 
mechanic exercises care, the act of tighten- 
ing a cylinder head can distort the engine 
block sufficiently to force the cylinders out- 
of-round so the rings cannot form a seal. 

Cylinder heads should be installed with 
strict attention to the manufacturer's instruc- 
tions. This entails not only the tightening of 


hold-down bolts in a definite order, but pull- 
ing them down a definite amount with a 
torque wrench. 

Unsatisfactory results also may follow a 
ring overhaul unless the entire lubricating 
system is properly balanced. The oil pump 
is the key to distribution of the correct 
amount of oil to each vital bearing surface 
of an engine. A faulty pump or clogged 
screen may starve the bearings and cylin- 
ders. When the main bearings become worn, 


In modern cars, oil flows through @ complicated system. For oil economy, each part must work properly. 
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* FIVE WAYS TO PREVENT OIL TROUBLE 


bl © el © 


1 Don't drive an old car ot the 

speed it was capable of when 
new. Wear in the engine parts of 
such a car shows up promptly in 
its oil demands ot high speeds. 


yp 


2. Troin yourself to observe the 
cil-pressure gouge ot fre- 


(C0 


3 


of oil in 


@ burned 


went intervals while you o the domo; 
Aiiving. Ifthe pressure drepsoff, tacks 86, 
stop of once and check the oil. 


oil leaks away there and the bearings in the 
connecting rods may suffer. When these are 
worn, excess oil floods the cylinders, the 
oil control rings cannot function properly, 
and much of the excess oil finds its way 
quickly into the combustion chamber. 

Leaks to the ground account for a hea 
loss of oil, It has been computed that one 
drop spattered on the highway each 100° 
will add up to a full quart of oil in 200 miles. 
Leaks may occur around loose or worn 
gaskets, faulty threads on an oil drain plug, 
a loose drain plug, a damaged fuel-pump 
diaphragm, or through internal or external 
cracks. 

While every autoist knows that the crank- 
case oil should be kept at the prescribed 


You'd hordly exps 
‘your 


condition of 
It tes 
the rings 


good insurance against 

bearing or 
other costly trouble. The 
few extra miles when 
you run out of oil in on 
isolated spot could do 


in 


4 Check the cil each time you 
‘gos. Use the grade and 
type recommended for your car. 


Carrying @ spare con 


your car is 


15 Moke the exhoust-pipe test 
with your finger. If the pipe 
hos oily deposits, the rings, 
ns, or valves need atten- 

jon. fit is clean and dry, any 
loss may be due to leaks. 


before you 
1s station. 


level, the reasons why are less well known, 
If it is low, a smaller volume is available to 
dissipate engine heat, oxidation occurs faster, 
and sludge or varnish deposits build up more 
quickly. Too much oil also is bad economy. 
In that case, the oil, churned by the crank- 
shaft and connecting rods, overloads the 
rings to such an extent that they can not 
limit the amount reaching the upper cylinder 
zone. It also is important that you use oil of 
the grade recommended for your car. Oils 
with too heavy a body are more difficult to 
circulate and consequently raise the tem- 
perature. Those that are too light will not 
perform the tasks of lubrication and heat 
removal they are supposed to do, and are 
‘more apt to be lost through leakage. 


ject to hove oil 
pistons ore in 
the one at the 
what happens 
become stuck. 


» 


Carbon deposits ore evident on 
these volves, while their shiny 
stems suggest wear in the volve 
guides. Such a condition wastes 
oil in the combustion chomber. 


Photos courtesy of Socony-Vocuum 
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MECHANICS 
HANDICRAFT 


+ 100,000-Volt Static Generator 

+ Fumiture from Wagon Wheels 

+ Sky Climber... A Rubber-Band Model 
+ Indicating Inside Calipers 

+ Midget Code Transmitter 
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Turn Wagon Wheels to Profit 


F YOU have or can get some wagon 
wheels, there are a whole wagonload of 
uses to which you can turn them. Although 
such wheels are fast entering the limbo of 
the bustle and the whale-oil lamp, they can 
still be found in farm yards, old stables, and 
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junk yards, Made by master craftsmen, and 
often out of choice woods, they would be 
costly to duplicate. Many are of graceful 
and pleasing proportions. 

Shown in the accompanying illustrations 
are only a few of the interesting things that 
can be made from wagon 
wheels. Paint may be re- 
moved, and wax or varnish 
applied to bring out the nat- 
ural color of the wood, or gay 
colors may be used. 

The table shown has a 
round glass top with a hole 
for the hub cut to order by 
a glazier, The center hole 
adds to the cost of the glass, 
and can be avoided if the hub 


Wagon whi 
posts make 
come a rusti 


ils bolted between 
fence that will b 
landmark. 


is unbolted and removed. A plywood disk 
can then be nailed in to replace it, as on 
the heads of the beds shown, Fit the glass to 
the outer edge of the tire unless the felloe 
is recessed, in which case it should fit inside 
the tire. 

Wheels are bolted between posts for trel- 


joned wagon wheel 
ads for both these 
twin beds. The hub was token 
‘out and a plywood di 
its place; then the 
sawed at rim ond hub. 


lises and fences and in frames for a gate. 
One long bolt may hold two wheels to a 
fence post betwen them, but it may be easier 
to bolt one wheel at a time and use another 
bolt higher or lower for the second wheel. A 
quarter segment is sawed out of the stoop 
handrail —Enic SLoane. 
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Costume Jewelry from Scrap Inlay Strips 


Hene is something you can do with leftover inlay 
strips and make a hit with the women in your family. 
Glued to thin wood and equipped with pins or earring 
clips, the strips become bright costume jewelry, as shown 
here and in color on page 112. 

Discarded Venetian-blind slats were used for the back- 
ing of these lapel pins and earrings. Glue the inlay on 
the backing, cut to size, and sand and varnish. Fasteners 
can be held to the wood with household or model-air- 
plane cement if the metal is cleaned thoroughly of oil 
and grease. It is not necessary to sand paint off the 
backing stock to make it adhere.—Geonce R. Jones. 


Amcrart enthusiasts who also like to 
make things of wood will enjoy working on 
this novelty tie rack. Six to eight neckties 
can be kept in full display on the propeller 
blades, or more if you don’t mind thumbing 
through in making selections. 

Turn the crankcase on the lathe faceplate, 
saw out of &” plywood a backing piece hav- 
ing five equally spaced %” by 1%” arms, and 
assemble with screws. ‘The five cylinders can 
be turned from 1%” dowel and the fins made 
with a parting tool. Only three need be 
turned, for each will make two cylinders for 
the project when cut in half. 

If %” dowels for the push rods are not 
available at a model-supply house, lollipop 
sticks can be substituted. Assemble the cyl- 
inders, rods, and rocker boxes on the crank- 
case and back with glue, screws, and brads. 

The propeller blades and hub are turned 
as one piece with a maximum diameter of 
1%” at the wide part of the blades. Flatten 
the blades on a bandsaw or by carving and 
mount with glue on a %” dowel shaft. A 
small block glued behind the tip of each 
blade will keep ties from sliding off. 

Finish the engine and shaft black and the 
prop with aluminum paint—Joz ZEBROWSKL. 
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Lay a paper pattern on a bar of soap ond trace the figure with an orange stick; then pare off the exc 
working toward you, to rough the piece to shape. Curves are scraped smooth with the edge of the kn 


By JUEL F. ALSTAD 


OX of the simplest and least demanding 
materials for carving is common hand 
soup. It’s cheap, too—scraps whittled from a 
bar can be saved and used for washing 
clothes and dishes, and the carving itself, if 
it should be ruined by a slip of the knife, is 
still useful in the bathroom, Of course, if you 
turn out a masterpiece, you may want to 
preserve the carving as a mantel ornament. 
‘Among the pieces that can be carved after 
a little practice are ivorylike statuettes, toy 
zoo animals, Christmas-tree ornaments, nov- 
el place cards, and personalized gifts and 
souvenirs. Silhouettes and cameos that turn 
out well can be attached to tin foil or paper 
backing with water glass (sodium silicate) 
and hung like plaques. Pieces may be col- 
ored with poster or other water colors, but 
don’t brush so hard that the soap lathers. 
Rectangular white bars that are fresh and 
evenly soft-textured are best. Two or more 
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may be joined for a large carving by soaking 
the sides until they soften and pressing them 
firmly together. It is wisest to begin with 
small figures until you get the knack, 

A paring knife or jackknife will do all the 
carving. Draw the figure on paper and trace 
it on one side of the bar with an orange stick 
or a blunt pencil. No carbon is used. Rough 
the figure to shape by paring, making the 
piece generously large for finish shaping. 
Then scrape it down to final shape and size 
with the edge of the knife. Nicks may be 


worked out by using the blade flat, and 
gouges filled by fitting in wetted pieces. 

Carve by working the knife toward you to 
avoid breaking off projecting parts. Unlike 
whittling wood, it is best to finish one side 
and match the other to it. Separations such 
as between legs can be made by working the 
point of the knife down gently. Slender 
portions are rounded with the point. Finish 
with a moistened cloth, rubbing the whole 
figure gently to give it a sheen and work out 
nicked spots. 


Seporations between the legs are made by pressing the knife point down gently. Nicks and ridges can be 


smoothed 
— 


ith a moist cloth. Two or more cakes may be socked and pressed together for large carvings. 
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Basketball Backboard Won't Mar Garage 


Ixsrattinc a basketball backboard for the 
Kids frequently means a compromise between 
utility and preserving the appearance of your 
property, This one, on a demountable frame 
equipped with large casters, adds the driveway 
to the playing area. The crossbar should clear 
players’ heads. —E. A. RERUCHA. 


Table Stand Adds Accuracy to Vibrating Electric Coping Saw 


Cnartsmen who use a vibrating electric 
coping saw sometimes find the vibration 
transmitted to small work when the saw is 
held by hand. A table and stand im- 
prove the accuracy of fine cuts in model- 
making, jewelry work, and the like. By loos- 
ening the wing nuts the saw is 
quickly removed when needed 
as a hand tool. 

Make the base, the saw sup- 
ports, and brace of pine, and 
the table and other parts of 


plywood. The supports are notched 8/64” 
wide by %” deep to receive the saw frame, 
and the notch is extended downward about 
3%” with a single saw kerf to permit some 
take-up that will clamp the saw tightly, A 
x” saw hole in the table should allow blade 
movement without binding when 
pressure is applied in operation. 
Make sure the table is square 
with the supports, Assemble with 
glue and with countersunk 
screws.—JouN J. GaLLivan. 


ee 
TABLE UPRIGHT 
i PLYWOOD, 


2 REGY 


SAW SUPPORT 
‘Gg PINE, 2260) 


ocr. 
v9.46 153 


Heart-Shaped Plastic Jewel Case Shows Contents at a Glance 


Jigsawed Plastic Lapel Pins 


Scar pieces of clear plastic about %” 
thick, some masking tape, and a jigsaw can 
be the means of turning out personalized, 
ornamental pins to delight feminine hearts. 

Tape both sides of the plastic and write 
the name on one side in full, rounded letters. 
Drill 1/32” holes where necessary for inte- 
rior cuts, as at top left in the photo, and 
make the inside cuts first, as at the bottom 
left. Use a .020” thick, .070” wide, 32-tooth 


Cuan, crystal-like plastic has a sparkle 
that makes it ideal for a jewel case. Saw the 
top and bottom of the-box to shape with a 
jigsaw or coping saw and file or sand the 
edges. The side and handle are heated one 
at a time in an ordinary oven for three 
minutes at a temperature of 220 deg. or 
till quite pliable, removed with gloved 
hands, and bent to shape. A simple jig will 
help in forming the side. 

Cement the ends of the side together and 
tape until the cement sets, and then cement 
the side to the bottom. File flats on the 
handle and cement it. Put the top in place, 
mark for stops with a glass-marking cray- 
on, and cement them on.—Joun A. VINCENTI. 


Bear Girls’ Names in Script 


metal-cutting blade. This is important b 
cause coarser blades chip the material, thi 
ner blades break, and wider ones will not 
turn in their own radius. If your jigsaw has 
variable speeds, run it at about 1,400 r.p.m. 
Remove the tape and attach the pin to the 
back. A safety pin with part of the back 
cut away serves. Flatten the short end, hold 
with pliers, and touch the loop with a hot 
soldering iron.—J. Dovcias Bates, 
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Have you pulled off a smart one lately? 
We will pay for each contribution ac- 
cepted for this page showing ingenious 
solutions of problems in the home, shop, 
garage, or camp. It doesn't matter if it’s 
wacky—if it works. 


rd 

MH) 
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ew 
BEING NO BABY, I found crawling around 
on the grass to give my lawn a close shave 
was hard on my back. I couldn't find a pair 
of extension clippers, but made my short 
‘ones do by bolting them to a frame with a 
link action to work the blades. It’s what some 
people might call going to grass the easy 
way.—C, A. Venunc. 


CONTACT! Pilots used to get results with 
that word, but when I shouted it, the 
cracked spring in my distributor paid no 
attention. Since it was 1 ast. and a long 
way from home, I tried substituting a piece 
of rubber for the jinxed spring. The points 
closed, and away we went—G. R. Ruex. 


ROUND OR 
RUBBER ‘CONTACT POINTS 
BENT DOUBLE 


ALIGHT PURSE can mean you're broke, or 
that you've had a brainstorm. With me it’s 
the latter, for I’m all aglow with the bright 
idea of stitching loops in my pocketbook to 
hold a small, flat flashlight. With the switch 
located near the clasp, I can open 
pocketbook and flip on the light in one easy 
motion. Whether I’m looking for powder or 
pennies, this is one woman's purse 
holds no secrets.-Many Janz Coco. 


AIR RAIDS DIDN‘T END for me when the 


War stopped. An air force of flies and 
mosquitos kept me alerted for many nights. 
These boudoir bombardiers hardly light 
long enough to be swatted, so I dropped my 
swatter for a vacuum cleaner. The exten- 
sion tube sucks ‘em in like a drain does 
water. Now it’s just a few minutes between 
“Attack” and “All Clear,” and my walls stay 
clean.—Watiace N. Brown. 
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A folding prop cuts wind resistance and gives the 
model a smoother glide when the power runs down, 


Both wing and stabilizer have a deep undercamber, 
as you will notice above and below. A slit in each 
rudder allows for warping to make the model turn. 
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SKY CLIMBER 


-A High Flying 
Rubber-Powered Model 


By PAUL MUELLER 


WX you fly this sleek little rubber 
model, you may be surprised at the alti- 
tude it reaches before the folding prop kicks 
in and the ship starts on a slow, flat glide. 
Its motor run is longer than you usually 
find in models of this size and an airfoil sec- 
tion with a deep camber produces a high lift. 

The wing frame is cut from 5/32” med- 
ium sheet balsa, two sheets being cemented 
edge to edge. Inner edges are notched at 
intervals of 1” to accept the ribs, all of which 
are cut to an airfoil shape by use of a tem- 
plate. Fit the ribs by inserting one end in 
a notch on the leading edge and cutting to 
suit the corresponding notch on the trailing 
edge. Sand the leading edge of the wing 
round and the trailing one sharp. (Sand the 
stabilizer and rudders in the same way when 
you come to them.) 

When the ribs are firmly cemented in 
place and dry, bevel the wing roots for a 
joint that will provide a dihedral of 34”, and 
reinforce the joint with triangular fairing 
pieces. Cover the underside of the wing 
first, applying cement to the full length of 
each rib to get the indicated camber. Then 
cover the top in the conventional manner, 
water the tissue, allow to dry, and apply two 
coats of clear dope. The pull exerted by the 
covering when finally dry will increase the 
dihedral at the wing tips to about 4”. 

Although the drawing shows the stabi- 
lizer frame only in half plan, it is cut as one 
piece from a 12” length of %” sheet balsa. 
Build and cover it in the same manner gs 
the wing, but note there is no dihedral. After 
shaping the rudders, make a slit in the trail- 
ing edge of each to allow for warping to give 
the model a gentle turn. 

The fuselage is built in the regular man- 
ner, one side being shaped on top of the 
other. At the front, the first panel is filled 
all around with %” sheet set in flush with 
the longerons and crosspieces. Then this is 
covered with 1/16” sheet extending back 
three panels, a deep V being cut in the 
back edge of each piece as shown. After 
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After the power run, a spring on the shaft pulls the motor hook 
ions the prop for landing. 


‘against a stop on the plug. 


these pieces have been cemented in place, 
fair the edges with sandpaper before apply- 
ing, watering, and doping the ti 

At the reur, %” filler sheet also alled 
in the side panels where the motor dowel is 
located and in the final V-shaped panel on 
top where the stabilizer goes. If desired, the 
panel under the dowel can be filled with a 
removable door. Install the dowel itself 
with a press fit for easier placing of the rub- 
ber. From i” sheet balsa, shape a stabilizer 
mount conforming to the undercamber of 
the stabilizer and giving a slight negative 
incidence when the mount is centered and 
cemented on the filler sheet previously fitted 
between the longerons, 

After carving the nose block, cut a fric- 
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tion plate from thin tinplate and 
cement it to the rear face of the 
block. Shape the propeller with 
an undercamber of about 4” and 
give it three coats of dope, sand- 
ing between each coat. The hinge 
must have the swivel at an an- 
gle and be carefully positioned 
so that the blade will fold back 
flush against the fuselage. Ce- 
ment the hinge in place, form- 
ing the prongs to the lower part 
of the blade, and bind the en- 
tire hinge with threa 
the propeller on the same plane 
as the hinge swivel. The coun- 
terbalance is a length of wire 
with a blob of solder at the end. 

Since there is no landing gear, 
it is desirable to have the prop 
in a horizontal position when the 
model lands. This is accomplish- 
ed with a spring that thrusts the 
shaft forward at the end of the 
motor run, throwing the motor 
hook against a wire stop on the 
nose plug. Although not abso- 
lutely essential, an aluminum tube into 
which the anchor prong of the shaft can be 
cemented in the hub will give greater 
strength. 

Bend a loop on the front of the shaft for 
attaching the winder. The entire propeller 
assembly pulls out for winding. 

Install between 16 and 20 strands of k” 
flat brown rubber, lubricating it first, and the 
model is ready for the first test glides and 
adjustments. The original model used a Kk” 
right down prop thrust, making it climb to 
the right, and when power ceased it glided 
to the left, but your adjustments may be dif- 
ferent. When you are satisfied with the first 
short flights, give the rubber about 300 
turns with a winder—and watch her go. 


How to Position Prop Blades 


Wuex you are building a small scale 
model of a plane, the blades of three- or 
four-blade props can be positioned at the 
correct angle by the procedure illustrated. 

Cut a narrow strip of paper, apply glue to 
it, and wind around a straight pin until it 
equals the hub diameter. Then place the pin 
in the center of the hub on your plans and 
glue the blades to the hub in the indicated 
position —Freppy MrrcHete. 


NA 


Home, Sweet Home — but is it safe? 


Swinging cabinet doors 
cause many bumps, Install 
doors of the sliding type. 


1d falls on outside stops, 
porticularly in icy weather. 


When bumping hazards 
con't be removed, mar 
them with a bright 


Ground the washing ma- 
chine with o wire run to 
water pipe for safety, 


“Folding gates of some sort ore practically 
a must in homes where a child is learning 
to walk but hasn't yet mostered the stairs. 


ITH a little time and a few hand tools, Most of these safety-engineering jobs are 

you can make almost any home a lot simple and within the capability of almost 
safer. Some of the ways this may be done any man or woman of the house. Even if the 
are suggested in the photographs and draw- _ services of a carpenter are required, the ex- 
ings on this and the following page, supplied _ penditure is money well spent. Check over 
through the courtesy of the National Safety your home and you undoubtedly will find 
Council, with headquarters in Chicago. other ways that you can help make it safe. 


nts occur on cellar stairs because of If your cellar stairs are rickety, and mony ar 
. Paint white so you can see them. an easy job of carpentering will make them sot 
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Grab bors, placed both vertically 
d horizontally, guord against a 


aking fall in the bathtub. 


makes electrical wires unsafe 
ofter a time. Check them over and 


either replace them or apply tape. 


If you build or remodel, plan 
fire stops betw 
indicated at the right above. 


floors, as 


Shipshape Closet Has Space for All Housekeeping Equipment 


Many homes still get along with an old- 
fashioned broom closet that holds a broom or 
two and has one shelf for all the cleaning 
supplies. A bulletin issued by the National 
Safety Council reports that such closets have 
been indirectly responsible for many acci- 
dents in the home because “father stumbled 
over the electric cleaner hidden behind the 
bedroom door; baby sister was poisoned 
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when she drank the disinfectant stored be- 
low the kitchen sink; and mother broke her 
ankle when she fell over the dust mop re- 
clining on the basement stairs. 

To bring order out of this chaos, the Coun- 
cil has designed the housekeeping closet 
shown in the accompanying illustrations and 
suggests that it be built against a vacant wall 
in the kitchen or hall. The closet was 
planned to allow space for all 
the things needed to keep a 
home spick-and-span. Mops, 
brooms, dustpan, and brushes 
have their own special hooks. 
Orderly shelves are spaced 
for containers of various sizes. 
A locked compartment above 
the shelves keeps poisons out 
of the reach of children. Met- 
al cans hold oily dust cloths. 
The closet is shown with two 
doors, but if it is located in 
the corner of a room a single 
door, opening against the 
wall, may be preferable. To 
reduce the cost, the doors 
may be made of plywood. 


Souvenir 40-mm. Shells 
Form Legs of Table 


CrartsMeN who have or can obtain four 
40-mm, shell casings have ready-made brass 
legs that will add style to a plastic-top coffee 
table, Drill four 3%” brass disks to receive 
screws for attaching to the table and solder 
the disks to the open ends of the shells. Then 
clean the brass thoroughly, rubbing with fine 
emery cloth, and give it a spun-metal finish 
by rubbing with steel wool around the cir- 
cumference. 

Bakelite or any opaque colored plastic 
will make a handsome top. Cut a 4” sheet to 
a 20” by 30” rectangle and glue and bolt to 
it a doweled wood frame of %” stock. Drill 
bolt holes through the wood and part way 
into the plastic, and tap the holes in the 
plastic. The legs are then screwed to the 
wood through the disks. 

For edge trim on the plastic top use 
strips of %” brass angle. Miter the corners 
carefully with a hacksaw and file until the 
fit is perfect. Two methods of finishing the 
corners are shown below—one by sawing a 
notch, bending, and soldering, and the other 
by mitering four lengths and soldering cor- 
ner pieces on, 

Clean and polish the brass edging to 
match the legs. If the surface of the plastic 
is scratched, remove the marks with fine 
pumice and a wet cloth. Lacquer the brass 
parts for a permanent finish, and wax the 
plastic periodically—Franx S, Myen. 


Gleaming brass and a lustrous plastic top mark this 
coffee toble. The legs are shell cosings to which are 
soldered disks to take mounting screws. 
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Sheathing is closed ct the ridge and ripped to size to provide solid nailing for rip-rop or other trim. 


How to Sheathe a Roof 


SPACING FOR UNIFORM NAILING LENGTHENS LIFE OF SHINGLES 


By Edwin M. Love 
PART V OF A SERIES 


FOUNDATIONS are not only put under 
a house. How you lay a foundation for 
shingles may add years to the life of a roof. 
In this case the foundation is sheathing. 

Starting boards should be of clear lumber, 
or at least free from loose knots, and some 
painting labor can be avoided if they are 
given one or two coats on the face while 
on sawhorses. For the first course select 
pieces of equal width and dress one side of 
each. Start support nails in a few rafters to 
keep the boards from sliding off, and tack 
the first boards to allow for shifting when 
they are straightened. Make joints on rafters 
and let them project as they will at the 
gables. 

Length can be found by butting the far 
end of a board against its rafter and mark- 
ing for the cut by the corresponding side 
of the near rafter. Then move the board 
back half the thickness to make the joint. 
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Sight along the eaves, straighten the starting 
boards, and nail them fast. Lay enough 
tightly together to cover the overhang. 

Roofs to be covered with paper or com- 
position shingles are sheathed solid, The 
process is a continuation of that over the 
eaves. Time is saved by tacking the boards 
in place until a side is covered. Then start 
nailing at one rafter and continue along its 
length, attempting to emulate the carpenter 
who drives his nail in three blows and 
seldom misses a count until his handful is 
used up. Sheathing is laid rough side up. 

Most composition roofs are sheathed with 
1” by 6” lumber, but other widths are ac- 
ceptable. Stagger the joints and extend 
enough at the gables to carry the barge 
boards without noticeable sag. The spaces 
left are later filled in with scraps. Cover 
knotholes or loose knots with tin patches 
held with shingle nails. 

Sheathing for wood shingles is custom- 
arily spaced, not only to save material, but 
also to ventilate and dry the shingles, a, 


"=~ LAY SHEATHING 
wee ROUGH SIDE UP. 


SPACING 
SHEATHING FOR 
WOOD SHINGLES. 
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ond tock ing in place for an entire 
nd then nail it permanently. Nail olong 
ath of one rafter at a time. The sheathing 
with the rough side up. 


matter of considerable importance in damp 
climates, Many builders use 1” by 4” sheath- 
ing spaced about 24” apart. Much better is 
spacing that corresponds to the amount of 
shingle laid to the weather, as shown in Fig. 
1. Thus, if the sheathing is laid 4%” on cen- 
ters and the first spaced board is placed 17” 
above the eaves (or 17” plus 4%” or a multi- 
ple), shingle nails can be placed uniformly 
6” above the butts, with a coverage of 14” 
by the next course of shingles. 

You will find 3” sheathing just as satis- 
factory, and it will give more toe room as 
well as better space for inserting handfuls 
of shingles after the bundles are opened. 
If only 6” sheathing is available, lay it 64” 
on centers, and the spacing for shingle nails 
will not be too far from ideal. For 8” 
sheathing, laid 9” on centers, drive two rows 
of shingle nails in each course. Close the 
sheathing at the ridge to provide sound 
nailing for rip-rap or other trim. 

While the sheathing is being nailed, 
straighten local side bends in the rafters. 
Nail neighboring rafters solid, and nail up 
the straight part of the crooked rafter; then 
go under the roof and drive in a spreader 
block to force out the bend, as illustrated 

. in Fig. 2. Finally nail the sheathing to the 
corrected rafter and knock out the block. 
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int between two barge boards does not 
it con be corrected by running o 

the ends, after which tacking i 

ye second barge board moved up. 


withdrawn 


When the sheathing is nailed, measure for 
gable projection at the ridge and eaves, 
Then strike chalk lines or draw pencil lines 
along a straightedge and saw off projecting 
boards, as in Fig. 3. 

Barge boards, the rafterlike members that 
frame the gables (Fig. 4), are of 2” clear 
stock, usually 6” or 8” wide. Select pieces 
to cut in pairs (the upper ends only) with 
crowned edges up and the best faces out. 
Hanging them is a two-man job. Locate the 
upper end of the first by butting it against 
a strip nailed at the center of the ridge, and 
then tack it, springing it in or out to con- 
form to the sheathing before final nailing. 

To place the second barge board, start a 
few nails in the sheathing and tack it, hold- 
ing the board in place with the upper end 
against the first board a little above and 
behind it. Inspect the joint and, if it does 
not fit, run a fine saw through it, as shown 
in Fig. 4. Withdraw the nails, drive new 
ones, and tack again. If the fit is satisfactory, 
tack again and toenail through the upper 
edge into the first barge board to drive it 
down; then nail solidly and finish nailing 
the board. Plumb a line at one end of each 
barge board and cut it to length, 

The roof is now ready for bracing (Fig. 
5). If narrow, it may require only a sway 


brace, or it may be possible to support it 
by means of posts from partitions carrying 
purlins nailed across the rafters midway 
between ridge and plates. In any event, 
check with the local building office. 

Where partitions are bake use 1” by 6” 
collar beams nailed across alternate rafters 
halfway up, and bring struts down from 
the centers of the beams to the centers of 
the ceiling joists. In most cases the sheath- 
ing will have drawn the rafters into align- 
ment, but some sag may be present near 
the center of the roof, and this should be 
checked before braces are nailed perma- 
nently. If necessary, prop up the sags from 
the floor until collar beams are placed. 

Before shingling, nail in fillers and nail 
shingle molding to the barge boards with 
the upper edge flush with the top of the 
sheathing, as in Fig. 6. This hides the ends 
of sheathing boards and is a neat finish. 

Figure 1 shows ceiling board on the over- 
hang. The ceiling breaks back to the second 
rafter only at intervals so the pull of the 
barge board will not spring that rafter and 
cause a hump that might split the shingles. 
For more rustic effects, finish-nail sheathing 
‘on from beginning to end as on the main 
roof. This allows the shingles to show be- 
tween the sheathing at the overhang. 


2 rustic effe 
not desired, 


he 
towing throug 


Collar beoms nailed holfwoy up between alternate 
rafters supply bracin ng ot poiahs partitions 
do not come. Use |” by 6” board: 


kL 


Scotch tape can be used to 
from furniture without mor 
© strip of the tope on the 
then hin 


Burlap wrapped and tied oround 

¢ first rung of a ladder will 
help keep the upper rungs clean 
‘of mud in wet weather ond thus 
make your footing more secure. 


CELLULOSE TAPE 


DECALCOMANIA 


lift. The decal will come up with the tape. 


Shelves built under the cellar stairway provide 
storage space for canned foods. Cleats nailed to 
the inner focer of the stringers at the level of 
the treods will support the shelves, Another idea 
is to remove the drowers from on old bureaw ond 
reploce them with shelves, at illustrated above, 


‘TRAY 
ALLOW PAN 
‘ors will remain much cleoner if you placa, 
a zokie sheat or tray on the floor near the door 
ond ask all the jut their wet or muddy 
rubbers there ihe | piled, thet they come in. 


When leaf rakes with metal tines 
jew hooks con be 
shaped as below. Clamp 0 piece 
of pipe in a vise and hommer o 
new hook in the end of each tine. 


When a tmoll child can't quite’ 
reach 2 doorknob, this gadget 
will save adults of the house 
mony steps. Metal is best, but 
it might olso be made of wood. 
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can be used with each 


SEVERAL NEEDLES 
‘THREADED TO 


Needles threaded os above will be helpful for a 
person having poor eyesight. One needle then the lower screws ond substitute hooks, Additional 


To increase the copacity of a towel rack, remove 


piece of thread cut off. towels or face cloths can be placed on the hooks. 


CAN SWINGS 
‘OurwaRO 


VENETIAN BLIND. 


~*~ # 
PULL GENTLY TO DRAW 
NEW CORD THROUGH. 


By the method shown above you can install new A step-on garbage can installed under the sink os 
ian blinds without taking them above may be quickly swung out with the foot when 
down, Cut the old cord, splice on the new one, needed. The outer can is screwed permanently to a 
ond slowly pull the old one out and new one in. pivoted wooden base that rides on a small roller. 


cords in Ve 


A semi 
desk enables o nin 
comfortable position agai 


ular section cut from this 


top are springs to hold pens and pencils, and 
a cleat to keep them from rolling down. The 
well for stationery measures |” by 3” by 6”. 


WOODEN BASE CABINET FRAME 


bed to adjust it in a 
inst his body. At the 
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A BELL-SHAPED GUARD on a rotary drill 
press planer distributed by A. D. McBurney, 
of Los Angeles, is designed to protect the 


hands and keep chips from fi 1A 
single cutting blade and one-spot adjustment 
are other features, Known as Safe-T-Plane, 
the planer fits any drill press, and will plane, 
rout, pinel, bead, or rabbet to various depths 
in wood. Cutters for metals are available. 


SAWING TO AN ANGLE is casier wit 
all-metal saw guide that fits boards of 
ise and will aasaracnsdats sry’ Kandcw. oA 
turn of a wing nut quickly secures the miter 
head at the desired angle. The Bonaire 
Company, of Minneapolis, Minn., makes it. 


NEEDLE BEARINGS, providing smooth, low- 
friction running without play, are a feature 
of a new grinding and polishing head pro- 
duced by the Darra-James Corp., of Water- 
bury, Conn., for industrial and home-work- 
shop use. The head itself is a solid bronze 
casting, the shaft is of hardened steel, and 
the pulley is machined from solid aluminum. 


POCKET-SIZE CONVENIENCE is combined 
with hairline accuracy in the simplified 
Calculaide Commerce slide rule developed 
by American Hydromath Company, of New 
York. Made of plastic 4%” in diameter, the 
circular slide rule has the most-used scales 
close to the edge so that each is actually 
12%” long. Conventional C and D scales, 
plus a spiral log-log scale ranging from 
1.01 to 100, are provided. 
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Glued to a short length of track on a wooden base, the model of the C. P. Huntington is ready for display. 


Southern Pacific Engine No.1 


Boiler and Fittings Complete 
Your Model of This Famous 
Old Diamond-Stack Locomotive 


By ALFRED D. SLATER 


Part Il 


[I YOU have completed the drive mech- 
anism, frame, wheels, trucks, and other 
parts of your model of the C. P. Hunting- 
ton as described in a previous article (see 
PSM, Sept. '46, p. 170), you are ready to 
proceed with the boiler, cab, and miscel- 
laneous fittings that will bring your work to 
finished shape. 

On the prototype, the link motion, which 
is illustrated in Fig. 12 on page 173, was 
used to control direction and speed, the 
engine being in full forward gear, or full 
backward year, according to whether the 
slotted link was pulled entirely over one 
way or the other. When the link was in 
middle position neither eccentric operated 
and the engine came to halt. At intermedi- 
ate positions, the valve stem was influenced 
by both eccentrics; and the point of cutoff, 
and therefore the speed of the engine, could 
be varied at will. 

Since this wooden model of the famous 
locomotive is purely decorative, the ec- 
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centrics are left loose on the driver axle. 
Make the component parts as shown in 
Fig. 12, noting that only three levers are 
required because a control rod to the cab 
is placed on just one side of the engine. 
‘Assemble the various pieces with glue. 

The boiler (Fig. 13) consists of two cyl- 
inders, 1%” and 115/16” in diameter, an 
irregular conic expansion section, dnd a 
firebox, arranged in that order from front 
to back. The top portion of the firebox is 
semielliptical in cross section, having a 
major-axis half length of 1 9/32” and a 
minor-axis half length of 1 8/32”. Under 
the bottom of the firebox cement an ashpan 
5/16” by 1 5/8” by 2 3/32” in size, with 
edges beveled. Against the rear of the fire- 
box and boiler, cement a boiler head of the 
size shown, rounding the top edge. 

Supporting the boiler at the front end is 
a %” by 111/16” wooden pin thrust into 
the cylinder and the front-truck saddle. At 
the rear a %” by x” by 23/16” cross mem- 
ber screwed to one of the main-frame cross- 
pieces provides support. Rivets are simu- 
lated with escutcheon pins on X” centers. 
Boiler strapping may be made of thin card- 
board, strips being cut 3/16” wide. 

A bracket, detailed in Fig. 17, supports 
the running board. At a point about 1%” 
ahead of the cab the running-board width 
should be decreased by %” on the outer 
edge, a diagonal cut being made toward the 


a uel ‘ 


front of the engine above the driver hub. 

The 3/32” tube leading from the bottom 
of the pump (Fig. 13) should be carried 
back far enough so that the end is hidden by 
the rear truck, Glue the mudguard to the 
underside of the running board, positioning 
it directly over the driver. Support each of 
the two 1/16” grabrails by two 1/16” ball- 
head stanchions glued into holes drilled in 
the boiler, and glue the rear end of the rails 
to the forward face of the cab. 

Under the cab and the tank (Fig. 14) 
runs a 1/8” by 15/32” baseboard, the top of 
which is even with the top of the rear buffer. 
Atop this baseboard is set a 5/32” floor plate 
that has a 3/32” half-round molding around 
its edge except in the place where the firebox 
goes. The cab and tank flooring pieces are 


Huntington, 
obove, began chugging over the California rails. 
It now is permanently displayed in Sacramento. 


On the modal, it is best to use wire for some of 
the fittings. The tank is carved from solid wood. 


3/82” thick and are beveled as shown in 
Figs. 14 and 15. Along either side of the cab 
runs a 13/16” by 1 3/16” by 2 25/32” seat 
which exactly fills the space between the cab 
flooring and the running board. The out- 
board side of each seat is decorated with two 
rectangles of glued-on cardboard moldings. 

Make the cab walls and roof.from 1/16” 
plywood. After cutting window openings in 
the walls as indicated, frame them where 
shown with 1/16” cut-out backing pieces, 
Isinglass glued inside will give realism to the 
windows, and, if desired, an arm rest may be 
glued at the base of the open rear window. 
Cut the tank body from a single piece of 
wood, and glue on the flanges, brackets, and 
manhole. The grillwork around the flange 
top, the grab rods, and the manhole-cover 
handle may best be made of wire. Two pails 
and two steps complete the cab and tank. 

It is unnecessary to make the bell bracket 
a jointed affair that actually permits the bell 
to ring. A solid frame fashioned from a 
single 3/16” piece of wood will suffice. The 
bell itself can be turned on a lathe, or it 
may be that you can find a toy one that will 
serve the purpose. 

After the dome (Fig. 16), sandbox, and 
stack are turned, they may be fitted to the 
boiler contours either by carving and filing 
or by shaping on sanding drums of diameters 
equal to those of the boiler at the various 
places where the fittings are located. The 
headlight bracket of this particular model 
was laboriously carved from wood, but it 
may just as well be cut from a piece of tin- 
can stock, bent to shape, and fastened with 
two roundhead tacks. 

There are several possible ways to finish 
the model. The color scheme of the original 
Huntington consisted of an elaborate com- 
bination of cherry, green, various reds, nickel, 
black, and gold. ‘The pictured model is fin- 
ished in black-walnut and colonial-maple 
stains and several coats of thin shellac. A 
realistic and attractive appearance also may 
be obtained by applying two coats of metal- 
lic flat black to the smokebox, stack, and 
firebox; then two coats of gloss black else- 
where, rubbing down with No. 000 sand- 
paper between coats. 

Mount the model on a short length of 
wooden track glued to a beveled wooden 
base, and it's ready for your mantelpiece. 


> 
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Detailed plons for completing this model of 
the engine are given on the next two pages. 
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When the diometer of a hole is being measured, the’ thimble is adjusted until the pointer indicates zero. 


Indicating Inside Calipers 


By FRANK McCARTY 


N= all of us are in the position of the old- 
time master machinist who could “feel” 
when caliper and micrometer measurements 
were exactly right. For the less experienced 
whose “feel” with inside and vernier calipers 
and inside micrometers is too often uncer- 
tain, the indicator calipers shown here will 
reduce the chances of error. 

One leg is clamped at the approximate 
setting called for by the measurement being 
taken, and the other is then adjusted by a 
screw until a pointer indicates zero. The 
contact points are next measured with an 
outside micrometer to the same pointer read- 
ing. A correct measurement is thus obtained 
by sight instead of touch. The instrument 
has a range of ” to 6”, 

Shaft holes are accurately spaced in the 
frame blocks by the simple jig shown on the 
facing page. Holes larger than %” are re- 
drilled outside the jig. All four blocks should 
be marked so they can be assembled on the 
shafts in the same position as drilled. 

The ratio of the lever action of the pointer 
is 1 to 11. A .001” movement at the foot will 
register .011” on the scale and, as the cali- 
bration marks are spaced 1/32” apart, each 
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space will represent an actual movement of 
.003”, Plus and minus marks determine 
when the true diameter is being measured 
and also indicate taper and out of round. 

Make the blocks of mild steel. Drill all 
three holes in the front frame block in the 
jig, redrill the middle hole to 3/16”, drill No. 
47 setscrew holes into each end of the shaft 
holes from the back, and tap them 3-48. The 
rear frame block is drilled the same way ex- 
cept that the middle hole is omitted. 

All three holes are drilled in the indicato: 
leg block with the jig. The center hole is 
then redrilled with a No, 21 drill and 
threaded with a 10-32 tap. Both outside 
holes should be reamed to 3/16” for a snug 
fit on the shafts. If a reamer of this size is 
le, redrill with a No. 14 drill 
(.182”), finish with a correctly sharpened 
3/16” drill, and lap with a piece of fine 
emery cloth on the end of a 4” rod. 

No middle hole is required in the adjust- 
able-leg block, and the two outside holes are 
treated the same as those in the indicator 
block. The clamp-screw hole is drilled 
through with a No. 21 drill and threaded 
with a 10-32 tap. A 1/32” slot is then cut 
down from the top of the block through the 
center of one hole and into the other, after 


The calipers are removed from the work and a micromefer adjusted on them until zero is again indicated. 


which the threaded hole is redrilled with a 
3/16” body drill from the 
the slot. 


front face to 


For the shafts, two pieces of 3/16” drill 
rod are turned down to ¥” diameter for \” 
on each end, and polished. To make the 
clamp screw, knurl one end of a bit of 7/16’ 


drill rod, turn the head and shank, and 
thread the latter. Then cut the screw off, 
reverse it in a smaller collet, 
top of the head. 

The threaded spindle is 5/16” drill rod, 
turned for to 3/16” diameter and 
faced off at the end with a slight radius. 
Reverse it in a 3/16” collet, turn the other 
end for 3/16” diameter, leaving a 


and face the 


4” to 8, 


Accurate alignment on the shofts will be osu 


1/32” shoulder, and thread 10-32 to fit the 
indicator block 
chucking the thimble, made of 
7/16” drill rod, can be knurled, turned, and 
drilled 3/16”. ‘After cutting off, reverse the 
and face the other end with a slight 
A No. 47 setscrew hole is drilled and, 
tapped 3-48 in the smaller diameter for a 


sembly on the spindle shank 

Hacksaw the adjustable leg from %” mild 
steel, finish-fle to shape, and polish with 
emery cloth and oil. Clamp it on th ame 
block, drill holes a tight fit for 1/16” pins, 
and press in the pins after cutting these 
3/16” long and filing them slightly on one 
end. The clamp-screw hole is picked up 


if the frome blocks ore drilled in a homemade ji 


that shown below. Holes that are to be larger than /4" diometer ore redrilled to size outside the jig. 
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from the back with a No. 21 drill and re- 
drilled from the front with a 3/16” drill. 
File the outside of the foot to a 3/16” radius 
to permit only one contact when measuring. 

The indicator leg is sawed and filed to the 
same’profile from 3/32” stock, but without a 
foot. File the lower end to act as the butt of 
a hinge for the pointer. Locate the calibra- 
tion marks on an are scribed from the hinge- 
pin position, These marks should be laid out 
first with India ink 1/32” apart, and then 
stamped into the surface with a small chisel 
made by grinding a sharp edge on a hard- 
ened pin or punch. Stamp a small zero over 
the middle line with a new nail-set punch. 

Drill four 1/16” holes for fastening the 
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leg to the frame block. Countersink two 
holes on a diagonal for small machine screws 
=the other two are for pins. The 0-80 size 
ideal, but if a tap smaller than 2-56 is not 
available, this size will do. 

Clamp the leg on its block, respot the 
holes, and drill the pin holes with a 1/16” 
drill. Then drill the screw holes and thread 
0-80 or 2-56. Shape a guard for the pointer 
from 1/32” sheet metal and solder in notches 
filed in the side of the leg. 

The indicator pointer is made in two 
pieces with a recess filed in the foot to fit 
over the bottom of the leg. Solder together 
tightly and finish-file to appear as one piece. 
The radius on the foot will have to be on an 


Both the indicator leg and adjustable leg can be 
hacksawed to shape and finish-filed and polished. 


angle so there will still be only one contact. 

Fit the pointer over the leg and drill both 
together at the hinge with a 3/64” drill. A 
small piece of steel knitting needle can be 
used as the hinge pin. Shape 1/64” spring 
wire as shown, and solder it to the back of 
the foot just above the pin to provide tension 
when it is hooked about the back of the leg. 

Assemble the legs and blocks on the shafts 
and tighten the setscrews. If 3-48 setscrews 


jor_ ond 


Here is the indicator ep with its é 
e pointer. 


hinge pin. The contact foot is on 


E 
Calibration marks for the indicator scale are put 
‘on with India ink and then stamped with a chisel. 


cannot be obtained, cut short lengths from 
the ends of roundhead machine screws after 
slotting the ends with a fine saw. No. 6 
screws will do if the pitch is as fine as 40. 

Screw the spindle into the indicator block 
and push the shank through the end block. 
Slip the thimble over the spindle shank 
against the end block; then tighten the set- 
screw. Apply a coat of any good rust pre- 
ventive to preserve the finish. 


Setscrews hold the end blocks on the shafts. Note 
the tension spring on the right-hand pointer foot, 
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Tailstock Live Center Is Equipped with Revolving Bushings 


Wuen centerdrilling is undesirable, work 
can still be centered accurately on the lathe 
tailstock with a live center like the one 
shown at right. Turn the body from 1” brass 
rod, drill a %” hole in the end 1” deep, and 
drill a small oil hole in the top. The “live” 
part of the tailstock center is a bushing 14” 
Tong cut from %” brass rod. It revolves in the 
body when well oiled and centers the work 
automatically. 

Cut a number of bushing blanks and drill 
them to receive work of various sizes as 
needed. If you save them, you will soon 
have a complete set—H. P. 
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AUTOMOBILE RIM CLAMPS provide an 
efficient way to fasten work to the faceplate 
of a lathe, since the right-angle ends often 
eliminate the need for blocking. Clamps 
are available at little cost from most auto- 
mobile junk yards.—Swsey Port. 


DRILLING ON A DIAMETER is easy with 
this guide for locating round work on a drill- 
press table. When pressed down on the 
work, the guide, held in the chuck, forces 
| round pieces into the exact center position 
for drilling. It is made of two parts, aK” or 
5/16” brass rod about 2%” long, and a 
1/16” brass plate about 2k” by 1%”. Slot 
the rod and solder it over one side of the 
| plate. Then hacksaw a rough V in the plate 
and insert the assembly in the chuck of a 
lathe. With the compound rest set at 45 
deg., finish the V, taking light cuts with a 
SETTING A FLY CUTTER quickly and ac- sharp, carefully adjusted tool—H. P. 
curately is an easy task if you mount a 3” 
section of an inexpensive metal scale on a 
wooden block. Drill a hole the size of the 
pilot drill through the block. Next cut off 
enough of the corner of the scale so that it 
can be mounted on the block with two ad- 
jacent edges exactly in line the center 
of the hole. To set the fly cutter, simply 
lower the chuck until the pilot drill is in the 
hole in the block and the cutter touches the 
scale. Then move the cutter along the scale 
to the desired radius and lock it there.— 
Ricnarp Sarzer. 


MATCHED CLAMPS, holding several 
pieces for simultaneous drilling, greatly 
simplify accurate spotting of holes 
through all pieces. A set of four clamps, 
made from steel, brass, or aluminum bar 
stock, supports work perfectly level on 
the drill-press table, since the lower legs 
of all four match exactly in thickness. 
Short standard screws are used, resulting 
in a low setup that will not interfere 
with operation of the drill chuck or feed 
handle. The drill-press table must, of 
course, be level.J. C. Mace. 
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ACCURATE HEXAGONAL SURFACES can 


be ground on rods by using an ordinary 
hexagonal nut as a guide. Through one side 
of a nut just slightly larger than the rod, tap 
a hole for a set screw. Slip the nut over the 
rod and tighten in place; if the rod and nut 
are not concentric, a bushing should be used 
to center the rod. With the nut on the work 
table of the grinder, one surface after an- 
other is ground, With care, the results 
are as truly hexagonal as the surfaces of 
the nut.—Geo, Scunaver. 


A VERSATILE CUTTING TOOL that turns 
brass or aluminum pins or dowels and also 
routs irregular shapes will solve many model- 
making problems. For dowel forming on 
brass handrails or model piping (left above), 
it turns the shoulder down to the desired 
dimensions after the piece 
has been bent, eliminating 
the difficulty of bending a 
tiny rod and dowel to exact 
dimensions. Another use 
is to chuck the tool in the 
drill press and rout. the 
edges of irregular shapes, 
running the shank along 
the rim of a template or 
pattern (right above). The 


A LATHE DOG of the clamp type will often 
get a threading die into cramped spaces 
where an ordinary diestock cannot be used. 
For accurate alignment, clamp the die firmly 


in the dog while both are held down on a flat 
surface. The driving tail of the dog serves 


as a crank.—C. W. V 


Woopson. 


same tool, used freehand, cuts away the 
remainder of the routing job. 

le of 316” or 4” duill rod. it has a 
longitudinal hole of the same diameter as 
the dowel pin desired—1/16” is a common 
size. For the cutting face, file four equally 
spaced tecth in one end. 
Harden it by heating to 
a cherry-red color and 
quenching in salt-water. 
Then temper by heating 
the shank until a light 
straw color travels down 
the shank almost as far as 
the teeth, and quench in 
water again immediately. 
—Hensenr Prisren. 
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F YOU'VE been hankering to know what 
the inside wall of your shotgun barrel 
looks like, this deep-hole inspection scope 
will satisfy your curiosity. A telescopic in- 
strument carrying its own light, the scope 
permits interior examination of any tube 
or hole big enough to admit a flashlight bulb. 
Only inexpensive materials are required 
to make the instrument, The parts needed 
ae s positive lens, a negative lens, two tele- 
ing cardboard or metal tubes, a rather 
stilt metal strip about 1/16” by %” by 
the lamp socket from a flashlight, a two-cell 
flashlight bulb, two flashlight cells, a wall 
receptacle, a length of lamp cord with plug, 
a small piece of mirror, and 30” of insu- 
lated magnet wire. 
‘The metal strip forms the base of the unit. 


Collulose coment fastens scope lenses in 
Fr imcintes tne tasbol sode/ot cordboerd Weber: 


Insp 
Has Its Own Light 


Want to Examine Gun Barrels, Machined Bores, or 
Pipes? With This Gadget You're Inside Looking Out 


ection Scope 


At one end is fastened the telescope, which 
does not extend in use within the hole. The 
mirror is set at an angle near the other end 
of the base, and the flashlight lamp is behind 
the mirror. 

The telescope, an opera-glass type, uses 
two simple lenses of the sort available from 
dealers in surplus and chipped-edge optical 
materials, For the objective, a positive lens 
of about 148-mm. focal length and 24-mm, 
diameter is needed, while the negative eye- 
piece should be of about —74-mm, focal 
length and 17-mm. diameter. Lenses of simi- 
Jar be used, but the diam- 
eters should not be too large for convenient 
mounting, nor too small to provide a good 
field of view. 

Any two slide-fitting tubes slightly larger 


t for the little lamp behind the mirror is pro- 
by dry cells. The connection is through a 


INSULATED 
wiRE. 


POPULAR 
180 science 


than the lenses will serve as the tele- 
scope body. In the instrument illus- 
trated, cardboard tubes with metal 
ends—similar to small mailing tubes— 
were used. The larger tube, 1 3/16” 
in diameter, was 4%” long, and the 
inner tube, in diameter a sliding fit 
for the larger tube, was 3%” long. 
For mounting, holes slightly smaller 
than the lenses were cut in the metal 
ends with a punch and were brought 
to size with a tapered reamer. The 
lenses were then fastened with cellu- 
lose cement, If cardboard tubes are not 
available, simple ones can be constructed by 
wrapping glue-coated paper around a win- 
dow-shade roller or broom handle. The 
lenses might be cemented to cardboard 
rings cut to fit the tubes, and these rings 
held in place inside the tubes with glued 
locking rings. Be careful to mount the lenses 
parallel, with their centers in line. Paint the 
interior of the tubes a dull black. Then 
adjust the telescope to focus sharply on 
objects about 24” distant, and fasten it in 
place on the metal base with adhesive tape. 
The next part is the mirror, which should 
be trimmed to fit its support, a strip of sheet 
metal cut from a tin can. Fold this strip 
in the middle, forming an angle less than 45 
deg., and bend the edges of both sides—one 
side to hold the mirror and the other to fit 
around the base. Cement the mirror to the 
mount and fasten the mount to the base with 
2-56 machine screw. This screw-fastening 
permits removal of the mirror assembly 
when necessary to change the bulb. 
Directly behind the mirror, at the end of 
the base, attach the flashlight socket, which 
should be trimmed of all extra parts, leaving 
only the threads and the end contact. Solder 
the threaded portion of the socket to the 
metal strip, tilting the socket slightly to pro- 
vide room to insert the bulb. The end con- 
tact of the socket is soldered to one end of 
the magnet wire, which is then strung along 


the metal strip and fastened in place with 
adhesive tape. The other end of the wire is 
spliced to one wire of the lamp cord, while 
the second lamp-cord wire is attached to the 
metal strip itself. 

Power for the bulb is provided by two 
flashlight cells, mounted on a small wooden 
block. Metal clips, again cut from a tin can, 
hold the batteries in place and serve as ter- 
minals, Wires run from the clip terminals 
to the wall receptacle. 

To use the scope, plug it into the recep- 
tacle and insert it in the hole you wish to 
inspect. Focus on the image in the mirror, 
centering, if necessary, by flexing the metal 
strip slightly. 

This scope should provide a clear, sharp 
view of interior surfaces magnified two or 
three times. For better performance, higher- 
grade optical parts could be used. The mir- 
ror, for example, might be replaced with 
the type known as first-surface, that is, 
silvered on the front instead of the back, 
or with a totally reflecting prism like those 
used in good binoculars. The use of cor- 
rected, achromatic lenses in the telescope 
should add to the brilliance and sharpness 
of the image. For examination of very small 
holes a tinier bulb would be needed—minia- 
ture lamps such as the “grain of wheat” 
bulb developed for surgical instruments 
would let the scope fit into the barrel of a 
-22-cal. rifle—Water E. Burton. 
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‘Clouds over o low horizon add a feeling 


of spaciousness to this peaceful country scene. 


AUTUMN...Time for Better Pictures 


IN THE FALL A FILM FAN’S FANCY TURNS TO OUT OF DOORS 


By Don Storing 


‘Beet autumn often yields photo- 
graphic opportunities of greater beauty 
and variation than any other season. The 
bright and varied colors in nature at this 
season afford unlimited scope for color shots. 
Subject matter and long shadows are also 
ideal for striking black-and-whites. 

But, though fall can be your best photo- 
graphic season, it can also be deceptive. Its 
clear air and vivid colors may lead you to 
believe that the prevailing illumination level 
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is higher than it actually is. If you have a 
tendency to underexpose, this deception can 
cause disappointments. And other things 
can happen-things like blurred pictures 
from a moisture-laden lens, lowered print 
quality due to decreased contrasts caused by 
the softening sunlight, and damaged equip- 
ment if you neglect to protect your camera 
from rain or sudden cold. 

Try to get colors, varied colors, in your fall 
color shots, like those in the color repro- 
duction on page 113. Assorted hues are 
found in colorful clothing, brightly painted 


boats, and cottages, farmhouses, and animals 
as well as in the turning foliage. Yellow and 
orange leaves will enable you to obtain 
bright “frames” instead of silhouetted leaf 
backgrounds so common in black-and-white 
prints. 

The purple haze of autumn can also be 
very attractive, so don't always expose 
through a haze-removing filter. 
photographs with and some without the 
filter. You may like them all. 

Be critical of your light, remembering the 
limitations of color film. Try various view- 
points until you find just the one that shows 
the subject off to best advantage. 

If you want to minimize strong contrasts, 
flat front lighting will, as its name implies, 
reduce them. Most of your color shots will 
probably require front lighting. And take 
care not to have too dark a background, 
such as one of evergreens. 

When you want side or back lighting, 
make sure that the shadow areas are well 
illuminated by synchro-flash or reflectors. If 
you employ flash outdoors, be certain that 


you have blue flash lamps designed for use 
with daylight-type color film. : 

In black-and-white photography, unneces- 
sary limits are too often imposed on the 
choice of subjects when fall arrives. Burning 
leaves, hunters in the field, shocks of comm, 
and frosty pumpkins are not the only pic- 
tures. Though such scenes are available at 
no other time, autumn also provides ideal 
situations for placing a new and different 
interpretation on familiar subjects. 

A cottage in wi you spend many a 
happy summer vacation may be worth going 
back to in fall for a picture. The place will 
be deserted and will seem changed; but this 
may be just the difference that will con- 
tribute to an interesting and unusual photo- 
graph. 

‘Autumn and summer photography do not 
present the same problems, and some 
adaptations of technique may assist in pro- 
ducing more desirable black-and-whites. In 
some cases changes of equipment may bring 
better results. 

Because the sun is lower, there is less light 


A striking example of judicious use of fall lighting. The high horizon emphosizes the foreground detail. 
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Autumn is picnic time. Your own back yard moy furnish such a 
rustic setting, and a young couple the important human interest 


Dry shocks of corn ond barren fields yield prints possible only 
in autumn, but don't feel you ore limited to seasonal subjects. 
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than in summer and the shadow 
areas are larger. You may want 
to consider exposing more for 
these long shadow regions, since 
they will occupy more of the 
view 

Tend toward overexposure if 


ou feel uncertain, but be on the 
alert to change your customary 
speed and aperture settings as 
circumstances dictate. Take 
long a tripod. Nothing is so 
disconcerting as running into 


he landscape you have been 
for all day—at twilight 
without a tripod 
Landscapes tend to be monot- 
onous in composition unless cer- 
tain precautions are observed 


Bl fall landscapes 


and-white 


ften better when contrast is 


introduced, such as including an 


arch, a doorway, or the over 
hanging bough of a foreground 


frame” 


tree as an appropriate 
for the scene. When these 
frames” are silhouetted, they 


dd interest, depth, and contrast 


“ae 


shadows are 
fall, outdoors 
calls with many scenes 
like this. Use of o yel- 
low filter brings out the 
cloud pattern, and a 

jouetted tree in the 
foreground adds depth 
for a fine study. 


Pattern shots, too, can 
be found at t 
of year, espe: 
the camere fon hat on 
for possibilities 
that below. A low 
‘camera angle provides 
a background of sky. 


The correct use of filters can also be valu- 
able. A yellow filter will hold back the blue 
light from sky areas to give a natural ren- 
dition of clouds. Greater-than-normal sky 
contrast may be obtained by exposing pan- 
chromatic film through an orange or red 
filter. Such “overcorrection” for landscapes 
will yield striking contrasts, making your 
prints pack more wallop and “carry” farther. 

Placing the horizon low often increases the 
effectiveness of outdoor composition. At 
other times the foreground may require the 
major space. It is rarely good to have the 
horizon at the middle. 

Though the temptation to take a picture 
of an entire valley is strong, limit your view 


to a more intimate study, 
There are exceptions, of 
course, but the “big scenes” 
are all too often disappointing 
in the print. 

Photographs of trees are al- 
ways appealing, and tree pho- 
tography is a challenging 
hobby full of surprises and 
fun. The primary problem is 
one of isolating your tree 
without resorting to an ax, 

When trees are scattered, a 
low camera angle may sepa- 
rate the selected subject from 
those behind it, lowering the 
horizon and providing a 
dued background of 
clouds. If the problem 
be met by camera angl 
a wider aperture and a faster 
shutter speed to soften distant details by 
throwing them out of focus. The shallower 
depth of focus emphasizes foreground and 
subordinates background. 

The haze of fall frequently creates ideal 
black-and-white mood situations. Distant 
views blend away into misty backgrounds 
sometimes, while at others sudden shafts of 
sunlight strike through to make patterns that 
most photographers dream of but seldom 
have a chance to catch on film. 

Some of the most enthusiastic fall photog- 
raphers are occasionally disappointed. But if 
proper attention is paid to the care of your 
equipment and changed demands, autumn 
can be your most successful season. 
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PRINT TONGS will not drip de- 
veloper all over your darkroom 
bench if you keep them in a 
glass jar. A jar that contained 
chemicals for 1 gal. of developer 
holds the tongs upright, handy 
for immediate use yet out of the 
way. Some fresh water in the 
jar rinses them at the same time, 
removing developer or shortstop 
solution —Tuaxe L, Brerwert, 


POPULAR 
186 science 


A NEW PROJECTOR for 35-mm. and 2” by 2” 
slides need never be removed from its case—even 
the screen can be set up at one end. The use of a 
short-focus lens gives large pictures without a long 
throw. Condenser lenses that do not have the con- 
ventional spherical curvature, used for the first time 
in an American-made projector, add sharpness and 
brilliance, claims the manufacturer, Viewlex, Inc., 
Long Island City, N. Y. 


AUTOMATIC AGITATION. Two radio chas- 
sis and the motor from an oscillating fan 
were incorporated in this homemade film- 
tank agitator, The smaller chassis is pivoted 
at one end on angle brackets attached to 
the base chassis and tilted by the recipro- 
cating arm.—Gronce O, SarrH. 


CUT-FILM HANGERS can be stored neatly and 
conveniently on a simple wall rack made from a 36” 
piece of two-by-four and three lengths of 1%” 
closet pole. In cutting the poles, allow 3” for each 
six hangers. Fit poles into holes drilled in the 
board at an angle, fastening with finishing nails. 
Space the holes according to hanger size—T. L. B. 


BIG EYE. This 255-mm. lens, 
an f/2.3 Pan Tachar fitted with 
a special aluminum mount to 
adapt it to a 4” by 5” Speed 
Graphic, photographed Ord- 
nance Department tests of rocket 
trajectories and flight character- 
istics under very poor light con- 
ditions. Since the mount re- 
placed the standard lens board, 
all exposures were made with 
the focal-plane shutter. The de- 
signer of the big, high-speed 
rig, Zev Pressman, of the Al- 
leghany Ballistics Laboratory, 
Cumberland, Md. is shown using 
it—G, C. MacDonatp, 


SOCKET FOR 
PRESS FIT 


OFF-CENTER MOVIE TITLES can be 
avoided by using the waist-level view 
finder from a folding still camera to 
line up your work. Equipped with a 
socket to permit a press fit over the 
lens, the waist-level finder ends all 
parallax error—C. M. Huntiey. 


PHOTOGRAPHIC SOLUTIONS 
filter themselves, without super- 
vision, in the Viking Filtorette. 
To remove sediment and dirt 
from a solution, it is poured into 
one bottle of the unit, which is 
connected to the second bottle 
with a special cap, vent tube, 
and filter disk, and the unit is 
inverted. Filtering is then auto- 
matic. Viking Products, North 
Hollywood, Calif., make it. 


SIMPLIFIED ENLARGING is the promise of 
the postwar Leitz Focomat Ib, which has 
automatic focusing, conveniently located 
controls, large knobs, and a housing that 
tilts for quick access to the film and con- 
densers. Automatic focusing through a 
range of 2% to 13 diameters is provided by 
parallelogram supports, with helical focusing 
available for greater enlargement. Although 
designed for 35-mm. film, the Focomat takes 
negatives up to 4 by 4 cm. E, Leitz, Inc., 
New York, is the maker. 
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Static electricity escaping from the ge 


itor will light o chain of fluorescent tubes held end to end. 


Lightning in Your Hand 


EXPERIMENTAL MODEL OF A VAN DE GRAAFF ELECTROSTATIC 
GENERATOR CAN DELIVER OVER 100,000 HARMLESS VOLTS 


By Loren W. Gay 


, the unpredictable 
y nces, is about 50 years 
old. For the first two thirds of its short life 
it crawled patiently along on all fours. Then, 
without bothering to walk, it started to run. 
Just where it’s running to, no one knows, but 
it has already revolutionized man’s concep- 
tion of his universe without even stopping 
for breath. 

One of the mileposts in this swift race was 
the original of the electrostatic generator 
shown here. Neither surprising nor drama- 
tic in its origin, the device was invented sim- 
ply because it was needed: physicists wanted 
a controlled source of high-voltage D.C. in 
order to bombard the nucleus of the atom. 

In 1931, Dr. Robert J. Van de Graaff went 
back to first principles to build a machine 
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capable of delivering nearly 2,000,000 volts. 
Instead of rubbing amber and silk as the 
Greeks had done 2,000 years before, he re- 
volved an endless belt in contact with me- 
tallic brushes. 

The remarkably powerful model described 
in this article was designed chiefly as a lab. 
oratory-demonstration instrument. It is very 
simple in construction, and its exposed low- 
er section permits a clear view of operation 
as well as effects. Before starting to build, 
procure the roller shafts, ball bearings, and 
the bakelite tube. If these vary from the di- 
mensions given, you may have to alter some 
of the other specifications so that the parts 
will fit together properly. 

Hard composition board was used for the 
two sides of the ground-pulley housing. Saw 
two pieces roughly to , clamp them to- 
gether, and drill and jigsaw the windows, 


}- SILK BELT 


}-BAKELITE TUBE 


idly enough os he 


A papier-mache octopus looks fri 
trie br 


spreads his poper tentacles in tI 


slots and holes in both at once to insure per- 
fect alignment. Slots for the pulley shaft 
should make a snug fit to prevent vibration, 
and the slots that will hold the ground-in- 
ductor glass must be cut so that the glass 
will be perfectly parallel to the silk belt and 
in light contact with it. It may be easi 
to cut the glass first and fit the slots to it. 
Cement and screw the base, sides, tube, 


The sphere should rest 
upper ring. Smooth the 


aly nthe groove of the 


face as much as possible. 
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Construction details 
available materials. 


and the two lower wood rings together. The 
belt tighteners and the uprights for the 
sphere pulley are also made of composition 
board clamped together and finished in pairs. 
For the rollers, use a good dry wood that 
is not subject to warping or cracking. Rough 
them on the lathe, then screw to the face- 
plate a scrap piece of 1” stock, and in it turn 
a hole that will make a tight press fit on one 
end of the roller, With the pulley chucked 
firmly in this hole so that you can work on 
the free end, turn a centered opening just 
large enough for the ball bearing to be 
ressed into place. Bore the shaft clearance 
le part way through, using a skew chisel. 
Repeat these operations on the other end, 
and complete the shaft hole with a drill. 
Prepare the other pulley in the same way. 
Test both rollers to make sure that they run 
true. Press the bearings and shafts in place, 
and clamp one shaft tight between the lathe 
centers. Belt the pulley to a motor so that it 
will spin on its bearings, and carefully turn 
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are bosed upon the actual mot 
put is governed chiefly by the length of 


the wood down to a uniform diameter of 2”, 
Tum a groove in the ground pulley for the 
driving belt; the sphere roller, of course, 
needs no groove. If the pulleys are out of 
true in any respect, it will be worth while 
to discard them and try again. Quality ball 
bearings good for a speed of 6,000 r.p.m., 
with an outside diameter of %”, are recom- 
mended. 

When assembling the pulleys on the shafts 
and on the machine, use washers and short 
pieces of metal tubing to space them out 
between the supports. Align the rollers with 
extreme care, and cement the upper ring 
on the tube. 

Pure silk ribbon would be the ideal choice 
for the belt, but you'll probably have to set- 
tle for rayon. Set the tighteners to allow 
%” take-up, place the ribbon around the pul- 
leys, and cut it to size, allowing about X” lap. 
Remove the belt, cement the ends together, 
and clamp the lap between blocks overnight. 

When the mechanical parts are in satis- 


5 


factory running order you can proceed with 
the electrical parts—the brushes and induc- 
tors, Inductors are made of sheet aluminum 
or similar metal, cemented to glass plates. 
For the sphere inductor, cut a 2%” by 2%” 
piece of aluminum, bend it to a right angle, 
and cement it to a 2%” by 3%” sheet of thin 
window glass. Both are then cemented to 
the edge of a piece of composition board 
which is slotted to fit between the pulley- 
supporting uprights. Position this piece so 
that the glass plate will be parallel to and 
make light contact with the belt. A brush, 
which must make electrical contact wit 
inductor, is bolted to the same composi 
board strip, and touches the ribbon at the op- 
posite end of the roller. The sphere brush 
completes the upper assembly; located 
directly behind the inductor and is separated 
from it by the ribbon and glass. 

To assemble, install the sphere brush, and 
drop a loop of the belt through the bakelite 
tube; then slip the inductor assembly in 
place between the uprights, and place the 
sphere pulley and shafts in the retaining 
slots. Insert the ground pulley through the 
belt, and adjust and tighten to run true. The 
ground inductor and its brush are made in 
one piece and cemented to the lower glass 


plate, which is placed in slots in the hous- 
ing and held firm by wood disks screwed to 
the case to overlap the edges of the glass. 

Brushes are made of sheet aluminum 
or copper (medium-size variuble-condenser 
plates will do nicely) and short pieces of 
extraflexible stranded-copper wire or tinsel. 
Drill an even number of small holes parallel 
to one edge and spaced about 4” apart. 
Loop a length of the wire through each pair 
of holes, and bend the metal back on itself 
to clamp the wire in place. Trim the edges 
to a straight line. Brushes should be cut to 
come as close to the belt as possible without 
rubbing or catching appreciably. 

The sphere is a 7” metal map globe with 
an opening 4” in diameter cut in the bottom, 
File the edge of the opening so that the 

lobe fits the groove in the upper ring; if the 

it is good, no other fastening is needed, 

Shellac or varnish all wooden parts of the 
machi id paints, since some pigments 
are metallic and will reduce efficiency. When 
the generator is ready for trial, screw it to a 
solid base and belt the lower pulley to a 
X-hp. motor so as to drive it at about 3,000 
rp.m. Connect the copper ring and the 
ground brush or its terminal to a good ex- 
temal ground. [Turn the page.] 


Adjust the belt tighteners until, at full speed, the ribbon runs smoothly in the center of both pulleys. 
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With the motor running, touch the belt 
lightly at the “charging point” with a rolled 
edge of celluloid or photo negative. Fric- 
tion will knock free some of the electrons 
in the belt, imparting a positive charge. The 
missing electrons, however, are immediately 
replaced by the inductor brush, creating a 
potential between the latter and the ground 
brush. Between these oppositely charged 
plates, the gl: pmewhat in the manner 
of the dielectric of a condenser. Free elec- 
trons are attracted from the ground onto the 
ribbon, which promptly carries the negative 
particles upward through the tube and into 
the sphere. Three or four complete revolu- 
tions may be necessary to build the charge on 
the sphere inductor to its saturation point, 
after which most of the electrons are carried 
around to the sphere brush where, by re- 
pulsion of the sphere inductor, they are 
kicked off into the metal globe. ‘The cellu- 
loid charging sheet may then be removed 
and the generator will continue to build its 
own cycle. 

‘Once the sphere is fully charged, a num- 
ber of interesting effects may be observed. 
Some are illustrated on these pages; others 
may come to you as a bit of a surprise. If 
you venture close to the generator when it 
is in proper operation, the tingling sensa- 
tion you may feel will probably be due to 
hair standing up on your head or forearm. 


You can draw a spark to your finger or to 
any metal object held near the sphere. In a 
darkened room you will be able to see the 
static electricity streaming from the ground 
brush onto the belt, and from the ground in- 


Smoke-filled jo 
the charge; th 


on be cleared quickly. Pins sold 
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lectrified smoke particles repel each other, and ar 


Carried down the sti 
static electricity driv 


ductor up over the glass plate to the belt, 
or from one side of the belt to the other. + 

Measurement of actual voltage is extreme- 
ly difficult, so no attempt w: le to ob- 
tain a proper rating of this unit. Under fav- 
orable conditions the spark effects that are 
observed suggest an output in excess of 100,- 
000 volts, 

Favorable conditions, by the way, include 
a dry climate, since moisture encourages the 
charge to leak off into the atmosphere. If 
you live in high, dry territory, you can get 
results the year found. If not, you'll have 
to do your experimenting when the weather 
man gives you the nod, or when winter's 
steam heat cooks the moisture out of the air. 


to the lower half of the boll-tipped rod dissipate 
deposited on the walls of the jar. 


[”- 


Self-Adjusting Circuit Makes Transformers Safer 


Wrr this circuit, you can make it safer 
for a young child to play with low voltage 
A.C. toys that require a stepdown trans- 
former. If the child accidentally shorts the 
secondary, the risk of burning out the trans- 
former is greatly reduced because the two 
115-volt bulbs installed in the primary side 
limit the current. Usually, one 25-watt and 


f 
STEP-DOWN TRANSFORMER 


Four-Way Toggle Switch Employed to Reverse Induction Motor 


A simpLe method of reversing an induc- 
tion motor is illustrated in the accompany- Ne 
ing diagram. It involves use of an ordinary iL ne 
four-way toggle switch, which ‘owen 
DP.D.T. switch. 

Since the switch carries current only dur- 
ing the starting period, it need not be one 
having a heavy-duty rating. Even if the 
motor is running, the reverse switch may be 
thrown and no damage will result since the 
starting winding is open. The regular line 
switch is used for “olf” and “on”.—H. J. W. 


Yard Light and Electric Wires Supported on Tree-Fork Pole 


Waite on a recent Visit to a farm, I came 
across a novel idea for a yard light and a 
supporting pole for the electric wires be- 
tween the house and barn. The pole, about 
8” in diameter at the base, had been cut so 
as to retain the first major fork of the orig- 
inal tree. One prong provided a mount for 
a light that could be operated either from 
the house or barn, as the diagram shows. 
The other supported the wires. Painted tin 
cans were fitted snugly over the fork ends to 
prevent decay. 

The light consisted of a reflector and sock- 
et fixed to a short length of 4” electric con- 
duit bent in a J shape and attached to the 
pole with two %” pipe straps. A bushing 
screwed on the other end of the conduit pre- 
vented the metal from cutting through the 
insulation. Knob-type insulators held the 
wires—Jous W. La Loxpe. 
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To check the frequency of your signal, seporate your recei 


GET s 


rand transmitter, and listen in on yourself, 


TARTED IN HAM RADIO WITH THIS 


Midget S0-Meter Code Transmitter 


By CLINTON E. CLARK 


RADIO “station” hardly bigger than a 

shoe box is an ideal rig in many respects. 
If you've just obtained your license, you can 
use it to get on the air at the cost of a few 
dollars and even fewer hours. On the other 
hand, if you're an old timer operating a 
more elaborate phone transmitter, here's a 
quick and inexpensive way to renew your 
acquaintance with the fast-fingered hams 
who keep the code bands clicking. 

Despite its , this transmitter is capable 
of real performance. Just bear in mind that 
the 80-meter band is crowded with high- 
powered outfits, so you'll have the best 
chance of getting through during the rela- 
tively quiet hours. 

For the baseboard, take a piece of %” by 
5” by 7” wood and center the tube socket 
and six-prong crystal holder on a line 2%” 
from the rear. Raise the socket on %” sleeves 
or small insulators, and drill a %” hole under 
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it to pass the filament and cathode wires. 
Fasten a six-lug terminal strip along the rear 
edge of the wood. 

To make the plate coil, L3, wind 38 turns 
of No, 20 D.C.C. wire on a 2” dia. form, 
spacing the turns to a length of 3”. This coil 
is center tapped, as indicated in the diagram, 
and has a two-turn coupling coil wound over 
it. The antenna coil, L4, is made in the 
same way except for the omission of the cen- 
ter tap. Mount the plate coil alongside the 
tube socket on a pair of standoff insulators. 

The antenna tuning unit is the electrical 
counterpart of the coil-condenser circuit in 
the transmitter. Front and rear panels are 
made of %” by 6” by 6” composition board 
separated by %” dowels 3” long. 

When the wiring is completed, connect 
the transmitter to a power supply capable of 
delivering 250 to 300 volts to the plate, and 
6.3 volts to the filament. Shunt a 0-to-200 
milliammeter across the keying circuit as 
shown in the diagram, and, with the tube 


lit, apply plate power by closing the key. 
The meter needle should rise sharply, but as 
the plate circuit is tuned to the operating 
frequency of the crystal, the meter will 
register a downward dip. 

‘The next step is commonly called “loading 
the antenna.” Connect twisted lamp cord 
between terminals y-y of the transmitter and 
antenna unit, hook up the antenna and 
ground, and rotate the antenna-tuning con- 
denser, With the key closed. the meter 
needle will rise when the antenna is in res- 
onance with the transmitter. After loading 
the antenna, it is sometimes necessary to 
retune the transmitter slight Another 
method is shown at the right. The bulb 


should be brightest when the transmitter An olternatis Beier es ning method coaa of 
is tuned to resonance, but the light de- Ree bulbs ond beldieg the lece toes on Cheiner 
the antenna is closed. the plate coil. Energy in the coil lights the bulb. 


ec onse. List oF rants 
— 

‘i, 600 

Ri 5.000 ohms, 10 

ch, 


tums No, 20 


Legs for the transmitter are formed by two metal angles in 
back, and the bottom of the panel in front. The two stand- 
off insulators at the for left support the link-coupling 
coil, which is made of two turns of insulated wire around 
the center of the plate coil. Underneath the baseboard, 
mount the two R.F. chokes, the two by-pass condensers, and 
‘the 5,000-chm cathode resistor, os shown at the right. 


LOW-POWER COMMUNICATION for airports 
is provided by a complete 50-watt radio station 
made by Aireon Manufacturing Corp., of Kan- 
sas City, Kans. The transmitter, right, and its 
associated receiver are crystal controlled and 
tuned by push buttons over several frequency 
ranges, 


MAGNETIC STORMS, extremely prevalent 
along the direct route from New York to 
Moscow, will be by-passed by a new radio 
. relay station built by RCA Communications, 
Inc., in the International Zone at Tangier. 
The relay station provides a means of insur- 
ing uninterrupted service between the two 
world centers when short-wave signals are 
blocked by sunspot-generated disturbances, 
The new route is 1,300 miles, or 1/140 sec- 
ond, longer than the old. 


The little microphone, at me COAXIAL-CABLE CONNECTORS make it 
ht, provides ultra- ~ easier to obtain water-tight joints on feed 
REL IRRCpEA (GCSES lines for high-frequency antennas. Intro- 

duced by Barker & Wil 

A TINY MICROPHONE, above, recently — liamson, of Upper Dar- 

developed by Bell Telephone Laboratories, by, Pa., the connector, 

approaches the ideal size for a point pick-up _right,-is made of alum- 
device. Phase distortion due to sound waves inum with steatite in- 

striking different portions of the diaphragm ulation. Weatherproof j 

is practically eliminated by its small diam- cement, rubber tubing, | 

eter. It is generally used with the amplifier and a set of screws are 
shown above. supplied with each unit. 


MUSIC FOR TWO BITS will 
shortly be offered to hotel 
guests. by Radio-Matie of 
America, Inc., who will dis- 
tribute this coin-operated 
General Electric radi A 
quarter in the slot provides 
two hours of entertainment; 
since the electric timing de- 
vice operates only while the 
radio is on, the two hours 
represents actual listening 
time. Now you'll be able to 
save money by switching off 
the commercials. 
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PIPED PROGRAMS. You can listen to your 
console radio in any room in the house with 
the remote pickup and control system shown 
below. A portable speaker, plugged into the 
circuit wherever convenient, has a volume 
control and an on-off switch that controls the 
radio. 

The only changes necessary in the radio 
itself are the installation of a new power 
switch with an extra pole, and a relay for 
remote on-off control. This relay, of about 
1,000 ohms resistance, should operate on 
two or three flashlight cells. Low-voltage 
conductors such as bell or magnet wire will 
do for the house circuit. The portable speak- 
er—more than one could be used—is a per 
manent-magnet type; mount it in a housing 
with a combined power switch and volume 
control of 1,000 to 5,000 ohms resistance. 
This adjusts the remote speaker without 
affecting the radio—Wi.Lanp ALLPHIN. 


You can listen to your best radio 
from any room with this system. 


LEST YOU FORGET which part of a com- 
plicated wiring job has been finished, run a 
colored pencil over the lines on the circuit 
diagram as you wire in each one. Then there 
is no need to trace wiring to learn what is 
left to do. It’s also a help in preventing wir- 
ing mistakes.—Joun Bonopicu. 


PLUG-IN ADAPTERS. Prongs from burned- 
out radio tubes secured to a cardboard base 
enable you to connect plug-in type portable 
radio batteries anywhere. Three prongs are 
needed for a “B” battery having a volt 
terminal. Make sure the leads can’t be ac- 
cidentally shorted.—C. E. Wano IIL. 


INSULATING GROMMETS 
are quickly made from slip- 
on peneil erasers. Drill the 
hole right through and round 
off corners on an emery wheel. 
Cement will hold it on the 
wire.—AL. M. LiNpNEr, Ja. 


‘The throttle valve of the 
steam engine controls 
flow. A 1omp in seri 

the motor seduces spi 


rx 
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Alcohol Blowpipe Is Powered by Miniature Air Compressor 


Intense heat, concentrated in a needle 
of blue flame, is instantly available from this 
tin-can lamp and blowpipe. Ideal for deli- 
cate soldering, the torch will also handle 
jobs too big for a 75-watt iron. With a char- 
coal block and asbestos-paper shields, it 
will even silver-solder small parts. 

Cut the top off a tin can and cut a disk 
of extra-heavy tin-can stock to replace it. 
Punch a %” filling hole in the disk, solder a 
%” nut underneath, and in a slot solder a 
wick holder made from tin-can stock. Pack 
the can with cotton and lamp wicking and 
solder the new top in, having first inserted a 
stud and top nut to keep the under nut from 
loosening while hot. 

For the blowpipe use the barrel of a me- 


Compass Used as Pattern Wheel 


By ReMoviNG one of the small screws 
from a drafting compass and inserting a 
watch or clock gear of suitable size, a pattern 
wheel or stitching spacer can be made. The 
screw is replaced to serve as an axle for the 
gear, and the compass legs are spread to full 
width—G. E. Hanrixcton. 
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chanical pencil. A bracket soldered to the 
can and another bent around the pencil per- 
mit adjustment to obtain the best flame. 

Attach a length of windshield-wiper hose, 
trim the wick to about 1/16”, and fill the 
can two-thirds full with alcohol. Light the 
wick and adjust the nozzle until gentle, 
steady blowing in the tube produces a 
pointed blue flame about 3” long. 

For prolonged work I've rigged up a sin- 
gle-cylinder, single-acting model steam en- 
gine to be driven backward as an air pump. 
A 5-gal. can acts as an air dome to level out 
pulsations, while a discarded vacuum- 
cleaner motor drives the “compressor.” To 
hold the motor to a few hundred r.p.m., wire 
several resistors in series with it—F. R. 


Combination Steps and Toy Chest Help Child to Help Himself 


INDEPENDENCE in a child in such things as wash- 
ing hands and brushing teeth is developed by pro- 
viding a means for the youngster to reach the wash 
basin. This two-step stand is also a small chest in 
which can be kept toys, pajamas, or towels. 
Waterproof %” plywood is ideal for sides as it 
won't warp even in a steamy bathroom. Fill the 
edges to provide a smooth surface for an enamel 
finish. Steps may be cut from solid X” or 1” pine 
and are hinged. The back and bottom may be 4” 
plywood.—Ratrn S. Wi 


Discarded Fan Converted to Laboratory Centrifuge 


AN Evectnic fan with the blade flattened, cut 
down to a strip, and drilled and hent at the ends 
\ makes an efficient low-speed centrifuge. Fit rubber 
washers on the test tubes before inserting them, 
and bolt the fan down with the shaft in a vertical 
position —ALoys L, TarreL. 


/ 
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Better radiation, and consequently more 
heat, can be coaxed from your radiators this 
winter by repainting with flat wall paint. A 
bulletin from the National Bureau of Stand- 
ards states that nonmetallic flat paint is 16% 
percent more effective on radiators than 
metallic paints such as bronze or aluminum. 
And to make it easier, so you won't have to 
scrape off old paint, only the top coat influ- 
ences radiation. 

The color of the pa 
heating efficiency, with white givi 
heat. Cream, red, gray, yellow, black, alumi- 
num (color only), and brown then follow 
in the order named. 
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ADSORPTION is the word 


And Though It’s Still a Mystery, Chemists Make It Work Modern Wonders 


By KENNETH M. SWEEZEY 


VERY time we use blotting paper on 
ink, talcum powder on a grease spot, 

or the white of an egg to settle coffee 
grounds, we evoke the mysterious property 
of adsorption. Although the “why” of this 
phenomenon is imperfectly understood, its 
practical application produces amazing re- 
sults in indust 
Unlike absorption, which means the tak- 
ing of one substance into the body of an- 
other (like water into a sponge), adsorption 
pertains only to thin concentrations of one 
substance on the surface of another. As it is 
a purely surface effect, adsorption is ob- 
served best in substances that are finely di- 
vided or highly porous. Charcoal, silica gel, 
activated alumina, and fuller’s earth are 
among the most important adsorbents. By 
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trapping specific substances on their surfaces, 
they remove unwanted colors, tastes, and 
odors from drinking water, food products, 
chemicals, and drugs. In like manner they 
help recover gases and solid and liquid chem- 
icals that otherwise might be lost in certain 
industrial processes. 

Activated carbon and silica gel (a por- 
ous form of silicic acid made by reacting 
hydrochloric acid with sodium silicate) are 
used to trap odors and moisture in air-con- 
ditioning systems and to dry the air in pack- 
ages of machinery. Small containers of these 
adsorbents can sidetrack undesirable food 
smells that sometimes are found in the home 
refrigerator. 

Surface catalysts owe their properties to 
adsorption. By catching molecules of two 
or more different substances and holding 
them tightly together, they promote reactions 


used in gas masks. On the far 
stench of hydrogen sulphide is 
coal in the large 
outlet, but disconnect the 
coal, os above 


that would not occur in the ordinary associa- 
tion of these substances. Synthetic ammo- 
nia, sulphuric acid by the contact process, 
and hydrogenated oils are a few of the 
industrial products that are made possible 
by adsorption. 

Most war gases and many odors such as 
those of garlic and cabbage can be trapped 
by adsorption on charcoal. You can easily 
prove this by removing from circulation a 
gas that, as normally experienced, makes a 
remarkably obnoxious odor. 

Set up a simple hydrogen sulphide gen- 
erator by dropping 1 gram of iron sulphide 
into a flask, covering the bottom with %” 
water, and stoppering with a two-hole ae 
per—one hole provided with a delivery tube 
bent at right angles and the other to admit 
a medicine dropper. Your adsorption ap- 
paratus may be a 1” by 12” glass tube filled 
with granular or powdered charcoal held 
at each end by a wad of loosely packed 
absorbent cotton. Clamp this tube horizon- 
tally to a ring stand and connect one end 
through a one-hole stopper to the gas gen- 
erator. Fit a similar stopper in the other 
end with a bent outlet tube. 


Poisonous gases and obnoxious odors can be trapped 
by adsorption on the surface of activated charcoal, 


ue pose, the bed-egg 


The best charcoal for gas masks 
is made from coconut shells. Char- 
coal from fruit pits, walnut shells, 
hardwood, and even hard coal has 
pinch-hit—effectiveness decreasing in 
the order given. All are made tre- 
mendously more efficient by activa- 
tion, generally a process of heating 
in steam and air to drive off adsorbed 
hydrocarbons, 

For your experiments, almost any 
powdered or granulated charcoal 
will do. If it has not been activated, 
it can be made partially so by heat- 
ing to redness in a crucible and then 
cooling just before use. 


Fill the medicine dropper with 
concentrated hydrochloric acid and 
squeeze it into the flask through the 
hole in the stopper. 
agi 


Refill, squeeze 
, and then press the dropper 
tightly to seal the hole. The acid 
will react with the iron sulphide to 
form hydrogen sulphide. . 

After the gas has been generated 
for a minute, waft it from the outlet 
tube toward your nose. If your char- 
coal is good and the setup correct, 
you will smell nothing. 

Disconnect the flask and plug 
that end of the charcoal tube; then 
heat the tube gently with an alcohol flame 
and waft some more of what issues toward 
your nose. The warmed charcoal releases 
the adsorbed stench. 

To find out how charcoal clings more 
tenaciously to some gases than to others, 


Charcoal her 


adsorbs ammonia gos in o flask. The 
resulting por 


vacuum drows up oil in the tube. 


! 
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Put o few dro 
precipitate of aluminum hydr: 


repeat the experiment with other gases. 
Laboratory tests indicate that activated 
charcoal can adsorb seven times its own 
bulk of hydrogen, 25 of oxygen, 64 of car- 
bon dioxide, 200 of ammonia, and 300 of 
chlorine. 

‘The adsorbing power of charcoal can also 
be demonstrated flask with 
ammonia gas by pouring a little strong 
ammonium hydroxide in the bottom, letting 
it stand a few minutes so the 
ammonia fumes will drive out 
the air, and then inverting to 
pour out the liqui \d stopper- x 
ing while the flask is still in- 
verted. Mount the flask horizon- 
tally and place nearby a new 
stopper with a bent glass tube 
and a beaker of oil. {| 

Remove the first stopper, in- 
sert a folded strip of paper con- 
taining a heap of powdered char- 
coal, and put in quickly the stop- 
per with the bent tube. As the 
charcoal adsorbs the gas, it 
produces a partial vacuum that 
causes the oil to rise in the tube. 

Adsorption of one chemical 
substance by unother finds im- 
portant use in dyeing. Colors that ordinarily 
will not be retained by a textile can often 
be made to stay by first treating the textile 
with an insoluble chemical that adsorbs the 
dye, Aluminum hydroxide is such an ad- 
sorbent. 

You can demonstrate the effect by adding 
a few drops of a suspension of indigo or 
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of ink in a glass of woter and add a little alum ond hos 
‘ide formed adsorbs the color and corris 


Charcoal takes iodin 
out of solution, ond the 
liquid will come through 
@ filter amazingly clear. 


jolatinous 
it down as it gradually settles, 


alizarin or ordinary black ink to water in a 
tall glass. Next, dissolve X tsp. of common 
alum in the water, and then stir in % tsp. 
of household ammonia. Clumps of colored 
matter will appear with clear spaces be- 
tween them, and they will settle gradually, 
leaving the upper part of the water clear. 
What happens is that the alum (potassium 
aluminum sulphate) reacts with the am- 
monium hydroxide to form a gelatinous pre- 
cipitate of aluminum hydroxide. 
This adsorbs the coloring mat- 
ter, which is carried down as 
the precipitate settles. 

Adsorption is one means by 
which iodine is recovered from 
brines from petroleum wells and 
from brines worked up for salt. 
Color a glass of water strongly 
with tincture of iodine and stir 
in thoroughly 1 tsp. of activated 
charcoal. Then filter the solu- 
tion, Clear water will come out, 
and the iodine will remain bound 
to the charcoal. The odor of 
sauerkraut, the color of brown 
sugar, and the odor and color 
of dark vinegar can be removed 
from solution by the same pro- 
cedure as that used for the iodine. 

In industry, thousands of tons of adsorb- 
ents are required each year for important 
manufacturing processes. In our modern life, 
we could do without them only with the 
greatest difficulty. 

So remember this word that looks like 
another but means something different. 


: ~ 


i Can You Identify These Pieces 


of Laboratory Equipment? 


Anyone familiar with 
a chemistry lab will 
have no difficulty in 
identifying the equip- 
ment shown here. Write 
the names in the spaces 
provided; then turn the 
page upside down and 
compare your answers 
with the correct ones 
given below. 
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One-Car Garage Is Spread Apart to Accommodate Second Car 


two sides apart to required width, and filled 
in the center portion. How he did it and the 
result—with the two cars there—are shown 
in the photos below. The job is one that 
should be tackled only by carpenters or 
others experienced in construction work, 


Most home owners with one-car garages 
worry along and just wish they had room 
for a second car when overnight and week- 
end guests arrive. Ira Vail, of Port Wash- 
ington, L. L., did something about it. He 


split his narrow garage in two, shoved the 


1 Here the stucco fin 
the centerline to expo 


is first broken oway on 
he wood for sawing. 


g A [ona beam is put across the double door, the 
rafters extended, and the ridgeplate replaced. 


IRE STAYS: 


\ 
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is moved. 


2 ts token ont, and half of thei garog 


Open parts of the frame and roof are filled in 
4 Ginolly, ond shingles and finish are completed, 


Portable Workshop Lamp Hangs 


from Molding Along Wall 


Tuis lamp is especially useful in the shop 
because it can be quickly moved to any 
spot where light is needed and hung on the 
wall molding. Its portability is limited only 
by the length of cord and the location of 
electric outlets. 

Attach an arm to an upright piece, secur- 
ing it with an angle brace, and screw a 
picture hook to the top for hanging on the 
molding. A crosspiece lap-jointed on the 
vertical will keep the arm. from swinging, 
while a handle turned or carved at the 
lower end provides a grip for moving the 
lamp. Wires from the vertical piece and 
crosspiece stiffen the arm.—Orto Wootey. 


“Shove Buggy” Pushes Old Model Tractors to Higher Road Speeds 


Even a tractor can be “souped up.” 
Older farm machines, formerly limited to a 
road speed of five or six m.psh., are now 
cruising highways at 
pushed by powered t The trailer, 
with a passenger car rear axle driven 
through the power takeoff of the tractor, 
does the work while the tractor coasts in 
neutral. Good roadability is report. 

Originated by South Dakota wheat farm- 
ers envious of neighbors’ late-model trac- 
tors, which have special gears for road 
speeds up to 20 mpzh.,the “shove buggy” 
requires few new parts. The drive shaft is 


removed from the passenger-car rear end 
and the spline cut off, Then enough smooth 
shafting is welded on so that the modified 
drive shaft projects beyond its housing about 
2”. A straight roller bearing is inserted be- 
tween the shaft and housing, and a grease 
fitting installed for lubrication. 

Heavy U-bolts fasten the axle to a stand- 
ard farm trailer. The drive shaft housing. 
tilts up slightly, emerging above the front 
crosspiece through a notch in the front gate. 
A telescoping shaft equipped with universal 
joints connects the drive shaft to the power 
takeoff.—Joux N. Orson. 


Box Filler Aids Home Freezing 


Atneapy one of the simplest of home 
preserving methods, deep-freezing opera- 
tions can be speeded up still more with a 
combination holder-filler that packs cello- 
phane-lined quart and pint freezer cartons 


sc 
available boxes, %” stock was used, although 
%” plywood might be substituted for the 
sides. The removable platform, shown here 
in use, raises pint boxes high enough so 
that no food is spilled in packing. The 
sheet-metal funnel was cut from a tin can, 
following the pattern at left. Its edges were 
rolled over as a safety precaution, and the 
funnel soldered together. It is nailed in 
place by two edges.—Ratrn S. Wickes. 
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Roving Molecules 


Create Diffusion 
SOME SOLIDS are easily distinguishable by 


their odor, indicating that these substances 
diffuse molecules into the air. Naphthalene, 
of which moth balls are made, is such a ma- 
terial, Place a moth ball and a bit of butter 
in a jar, it right, cap the jar tight! 
leave for several hours. The butter w 
itself carry the odor of naphthalene. 
the ball in the open long enough and if 
eventually disappear without a trace. 


| 
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GAS MOLECULES, always 
in rapid motion, diffuse e 
through porous. solid 
rate of diffusion v 
versely with the square root 
of the gas density. In other 
words, light gases diffuse 
faster than heavier ones. 
You can demonstrate this 
with the equipment at the 
left—an unglazed flower pot 
sealed at the top with a 
cardboard disk and wax, J- 
shaped tubing sealed into 
the bottom hole, and colored 
water in the tubing to serve 
as a pressure gauge or 
manometer. First, cover the 
pot with an inverted beaker 
and introduce illuminating 
gas. Immediately, the water 
in the long leg of the tube is 
depressed, indicating the 
pressure inside the pot is 
greater than that of the out- 
side air. The reason? The 
gas diffuses through the 
porous walls faster than the 
heavier air inside can get 
out. Now reverse the dif- 
fusion by removing the 
beaker. Your manometer 
will show that the pressure 
inside the pot falls below 
atmosphere pressure. 


WEIGHT isn’t the only expla- 
nation when heavy gas dif- 
fuses downward through a 
light gas, for in this experi- 
ment you can make a heavy 
gas diffuse upward and a light 
one downward. Molecular 
movement is the answer. 
First place a few drops of 
hydrochloric acid in a tumbler 
to produce the heavy gas, 
hydrogen chloride. Then, 
some distance away, put sev- 
eral drops of household am- 
monia into another tumbler, swishing it 
around and finally draining off the excess. 
These fumes will be the light gas, ammonia. 
Now quickly invert the second glass over 
the first, as above. In only a few seconds, 


LIQUIDS DIFFUSE more slowly than gases 
because the movement of liquid molecules is 
not nearly as great. An experiment to show 
the slowness of diffusion between a heavy 
liquid placed below a light one i: easily set 
up. Half fill a glass with plain water, and 
then introduce a strong solution of salt water 
underneath by pouring it through a funnel 


both glasses will fill with a cloud of ammo- 
nium chloride particles. These are produced 
by reaction of the two gases when molecules 
of the heavy hydrogen chloride move upward 
and light ammonia molecules go downward. 


MOLECULES OF LIQUIDS also are in con- 
stant motion, As a result, one liquid will 
diffuse through another with which it is 
miscible and through porous solids. Fill a 
can with dried peas, pour in water to the 
brim: and weight the friction top with an 
iron. In a few hours, the swelling peas will 
lift the iron. Why do the peas swell? Be- 
cause the water, being less dense, enters 
faster than the solution of solids inside can 
get out. The result is greater pressure in- 
side than out, and the peas expand, 


held near the bottom of the glass. Fill a small 
vial with enough water so’ it barely sinks in 
plain water. Thus prepared, the vial will 
float on top of the salt solution and indicate 
the line of separation of the two liquids. 
Cover the glass and place it where it won't 
be disturbed. A week later the vial still will 
not have reached the top. 
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AN ASPHALT POWDER MIX distributed 
by the Rand-Williams Manufacturing Co., 
of New York, has many uses around the 
farm and the home. With an oil solvent 
added, it can be used for such jobs as 
repairing leaky water troughs, patching roof 
leaks, coating roofs, waterproofing fence 
posts, waterproofing cellar walls, as a caulk- 
ing compound, and as a fireproof coating 
on furnaces and pipes. Known as Mixtite, 
the product also is supplied in the form 
of a red or aluminum-colored paint. 


ELECTROCUTION is one of the newer ways 
to get rid of mice. An electric mouse trap 
made by Ratchford Engineered Products, of 
Dayton, Ohio, operates on regular house 
current. Two side electrodes and two base 
pads kill the mouse, and reflex action is 
then said to throw the body clear. 
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THIS AX GUARD will pre- 
vent injury and keep the 
blade from being dulled. 
It is made of heavy leather 
cul indicated. Draw the 
ends and sides together with 
copper rivets, and cut and 
attach a belt or strap as 
shown.-R. A. J. 


PORTABLE POWER for a variety of jobs 
is provided by the Aspen Drive-All, a trans- 
mission unit operating from the rear wheel 
r. The basic unit, consisting of ramp, 

and main  power-shaft housing, 
approximately 65 Ib., and is small 
enough to carry in the average automobile 
trunk compartment. Four interchangeable 
adapters are available for use with the unit. 
A pulley adapter comes with each Drive- 
All and is suitable for operating a saw, 
pump, spray outfit, or blower. Other ac- 
cessories are a generator to power hand 
tools and supply emergency power, a cen- 
trifugal pump, and a tool grinder. Aspegren 
Manufacturing Co., of New York, makes it. 


y 


With flash-equipped Kodak, 
you're set to shoot 
anywhere, any time 


Illustrated: New Kodak Reflex. Big image 
in the ground glass makes composition 
easy . . . helps you get in focus fast. 
Finder lens and taking lens are Kodak 
Anastigmat f/3.5’s . . . taking lens Lu- 
menized to reduce flare and ghost im- 
ages. Shutter is 1/200-second Flash 
Kodamatic. 

Twelve 24x 2% shots on a roll of 620 
Kodak Film . . . And nine full-color pic- 
tures, 2% x 2%, with Kodacolor Film. At 
your Kodak dealer’s .. . Eastman Kodak 
Company, Rochester 4, N. Y. 
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Ejector button on Kodak Flasholder 
saves burned fingers 


New Kodak Flash Shutters—designed to oper- 
ate in accurate synchronization with peak 
flash of lamp used . . . either “fast” Class F or 
“slow” Class M. Kodak Flasholder—Light, 
strong, equipped with brilliant, anodized 
aluminum reflector. Socket accepts either 
Class F or Class M midget bulbs. 


Better pictures begin with this new, concise, 
comprehensive book on the “how's and why's” 
of photography. Sound and thorough treatment 
of night photog- 
raphy, exposure, 
color, filters, de- 
veloping and 

printing, etc. 

Price, $2.00, 


THis 15 


olograp 


The latest on Kodachrome 
Prints 


made from your Kodachrome transpar- 
encies . . . New size 3X, 3x 4% 

inches, 85¢. New low price 
on 2X size, 60¢. Minimum 
charge per order, $1. 
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Howecearrens, tool and die makers, and 
ion-work mechanics generally, find 
using these special types of files both en- 
joyable and profitable. They enable doing 
things next to imp 
Nicholson quality 
an additional source of pride. 
1 Nicholson X.F, Swiss Pattern Files are indis- 
* pensable on fine-instrument and model work. 
Tlustrated is an assortment of twelve in the 
Knurled-handle Needle style. Offered in hand- 
some orange-and-blue plastic case that will 
‘delight the “bobbyist" in particular. 
2, Nicholson Rotary Files are sweeping industrial 
* and amateur ranks with their popularity. 
Operated with electric power tool, exible 
shaft or drill press. The Nicholson Rotakit 
(glass-front hinged case) contains ten assorted 
shapes. 


EXCELLENT GIFTS—for Christmas or any 
time. Sold through good hardware and 
mill-supply houses. 


= 


(Un Canada, Port Hope, Ont.) 
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NICHOLSON FILE CO. 
19 Acorn St, Providence 1, Rh. Sa 


Elastics Cut from Rubber Gloves 


Rives sliced from the fingers, wrists, and 
palms of rubber gloves that have been 
snagged and are no longer leakproof pro- 
vide a supply of 50 to 100 rubber bands of 
good grade. Bands may be cut with scissors 
to any desired width.—R. N. Buckmaster. 


Bit Ground for Hand-Drill Use 


Wuew a square-shank 
bit intended for use in 
a brace is needed also 
ina hand drill, a portion 
of the shank can be 
ground round to enter 
the chuck. A %” length 
at the end ground to a 
diameter of about 7/32” 
is satisfactory, and 
enough of the square 
head is left for use also 
in the brace when there 
is need—G. W. E. 


Dowel Guides Counterboring Bit 


A userut guide for reboring or counter- 
boring holes can be made from a hardwood 
dowel of the same diameter as the original 
hole. Cut about a 4” length of the dowel 
square at the ends, and drill in one end a 
hole %” deep and half the maximum diam- 
eter of the end screw on the bit. Turn the 
dowel on the screw by hand and insert it in 
the original hole. Several of different diam- 
eters can be kept on hand—W. T. 


When you install new piston 
rings, it will pay you to get 
Hastings rings. They stop oil- 
pumping, check cylinder wear, 
restore engine performance. 


Ask your motor specialist. 


HASTINGS MANUFACTURING COMPANY 


Hastings, Michigan * Hastings Ltd., Toronto 


HASTINGS svcci-venr 


PISTON RINGS 
TOUGH ov ox rumrine GENTLE ox cwunoce wats 
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The Army’s ENIAC can give you the 
answer in a fraction of a second! 


Think that’s a stumper? You should see some 
of the ENIAC’s problems! Brain twisters that 
if put to paper would run off this page and 
feet beyond . . . addition, subtraction, multi- 
plication, division—square root, cube root, 
any root. Solved by an incredibly complex 
system of circuits operating 18,000 electronic 
tubes and tipping the scales at 30 tons! 

The ENIAC is symbolic of many amazing 
Army devices with a brilliant future for you! 
The new Regular Army needs men with apti- 
tude for scientific work, and as one of the first 
trained in the post-war era, you stand to get 
in on the ground floor of important jobs 


YOUR REGULAR ARMY SERVES THE NATION 
AND MANKIND IN WAR AND PEACE 
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HOW MUCH IS V7589 


which have never before existed. You'll find 
that an Army career pays off. 

The most attractive fields are filling 
quickly. Get into the swim while the getting’s 
good! 144, 2 and 3 year enlistments are open | 
in the Regular Army to ambitious young men 
18 to 34 (17 with parents’ consent) who are 
otherwise qualified. If you enlist for 3 years, 
you may choose your own branch of the ser- 
vice, of those still open. Get full details at | 
your nearest Army Recruiting Station. | 


A GOOD JOB FOR YoU 


U. S. Army 


CHOOSE THIS 
FINE PROFESSION NOW! 


AM radio is fun, talking to 

other amateurs all over the 
world. A smooth riding car is lots 
of fun, too. 

With Marfak chassis lubrica- 
tion your car has that “cushiony” 
feeling... . not for a few hundred 
miles, but at least a thousand. 
son is that Marfak is 


— its special cohesive and adhesive 
qualities resist wash-out, jar-out 

and squeeze-out. 
Marfak clings to bearing sur- 
faces — sealing out dirt and grime. 
Yes, it’s a grand feeling when 
your car is “cushioned” with 
Marfak chassis lubricant. See your With ordinary sr Marfak. stays on the job 
4 Jeu're lahingitbe Dumdreds of miles longer 


‘Texaco Man today, and say Shocks again after "means more Velvet 
“Marfak, please!” hundred miles. smooth riding. 


FIRE-CHIEF = HAVOLINE Ano TEXACO MARFAK 
GASOLINE ‘MOTOR OILS LUBRICATION 


Tue in... TXACO STAR THEATRE presents the new Eda Brachan show every Sunday ight. Seu newspapers fr time and statin, 
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“WIFOUT LOOKIN; AH KIN TELLTHAT CAR 
NEEDS BURD GRAF-FLOX PISTON RINGS!” J 


TURN GAS AND OIL LOSSES TO SAVINGS 
WITH BURD “‘GRAF-FLOX” PISTON RINGS 


© Oll-burning, gas-gulping engines take a new lease 
on life. . , are restored to new-car pep and economy 
+. When they get a re-ring Job with Burd "Graf- 
Fiox’' Piston Rings. You'll be amazed at the improved 
performance, gratified when you check the savings in 
gas and oll. There are three principle reasons for 
Burd's superiority: (1) the use of electric furnace iron 
for castings. for strength and uniform tension; (2) 
precision grinding and finishing: (3) Burd's exclusive 
Process for applying deeply penetrating colloidal 
graphite to the finished piston rings... producing 
rings that seat quicker, wear longer, When your car, 
truck or tractor acts sluggish. smokes, gives poor gas 
mileage, it’s time to re-ring with Burd "Graf-Flox” 
Piston Rings. For two FREE booklets described be- 
low, mail coupon today. 


Burd Piston Ring Co. 


+ Dept.PS . — Rockford, tl. 


THIS COUPON BRINGS FREE BOOKS 


BURD PISTON RING CO., DEPT. PS, 
‘kford, IMlinols 

Gentlemen: 

T'd like a, FREE coy 


ea] 


! of your “Hand; 
| Seedy te ee 
1 
1 


Name. 


( 
1 
1 
Also send 3 ' 
t 
1 
! 


Le 
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Guard Against Skin Diseases 


Frexisie, lightweight, transparent  gar- 
ments, fashioned of compar, a limestone- 
coal-and-air derivative that is impervious to 
oils and solvents, are protecting industrial 
workers and helping to stamp out dermatitis. 
Developed during the war by the Resistoflex 
Corp., of Belleville, N.J., the material is 
highly resistant to abrasion and tearing and 
is made into caps, smocks, aprons (above), 
gloves and sleeve guards, 


Delicate Welding Operation 


Derr, steady fingers are needed to spot- 
weld tantalum grid wires (.007” diameter) 


to this tantalum sleeve used in a VT90 
transmitting tube, a product of the Amperex 
Electronic Corp., of Brooklyn, N. Y. 


LET SAFETY SHARE THE RIDE— 
REPLACE WITH GUIDE 


Here's one new-car advantage that every car 
‘owner can enjoy—the safety, efficiency and long 
fealed Beam headlamp units. Guide 
al equipment on Chevrolet, 
Pontiac, Oldsmobile, Buick, Cadillac . . . and 
on more trucks and buses than any other make 
of lamp. They are right for replacement on 
all ears and vehicles with Sealed Beam 
headlamps. When you need anew unit, replace 
with Guide—and get Guide's double protection 
at no extra cost, 
No DIM-OUT—Recause your Guide mn unit 
{eaealed against dirt, dust and traffic Alm, 1¢ stays 
belaht throughout atains high 
efficiency with ¢ of maintenance. 
NO BLACK-OUT— Because there isa separate bulb 
within the sealed unit, your Guide Sealed Beam unit 
SAIL not fail in case of a cracked lens—wil light the 
‘ay safely until the damaged unit can be replaced. 


GUIDE LAMP DIVISION OF GENERAL MOTORS CORPORATION 


SAFE HEADLAMPS ARE “CORRECTLY AIMED” HEADLAMPS—HAVE YOURS CHECKED TODAY 
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DISCHARGED 


The pictures tell the story. When a 
cell (A) is fully charged, the negative plate is 
lead sponge (Pb), the positive plate is lead 
peroxide (PbO), and the specific gravity of 
the electrolyte (Sulphuric acid, H,SO, and 
water, H,O) is at its maximum. 


When discharging (B), the H,SO, is divided 
into H, and SO,. 
The H, passes to the positive plate, liberates 
some of the Pb and combines with the 
plate’s oxygen to form H,O, thus increasing 
the water content of the electrolyte. 


‘The SO, combines with the liberated Pb 
and forms lead sulphate, 
PbSO,, on both plates, 
reducing acid content 
and specific gravity of the 
electrolyte. When sp. gr. 
reaches 1.150 the bat 
tery is discharged (C). 
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Exide 


BATTERIES 


‘THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 


- fF 
levectnourrelt: 


no.ameg) 


¢ 
CHARGING 


When recharging (DJ, the current flow 
and chemical changes are reversed ai 
plares and electrolyte returned to their ori 
condition. 


Because of lower capacities, some batteries 
discharge more rapidly than others. Exide 
Batteries are noted for their high capacity, 
long-life, low cost per mile of operation and 
strong starting power. 


“WHEN IT'S AN EXIDE you start” 


Would you like to know more about bat- 
teries? The complete story| 
is told in a booklet,“ THE 
STORAGE BATTERY, 
Its Fundamentals, Use| 
and Maintenance.” Mail a 
postal card today for a 
REE copy. 


a4 


BETTER BY FAR 


Luxuriously upholstered seats 

‘with heavy layers of soft yet 
sturdy padding; strong, coiled 
supported below by a rugged steel 
fromework. Front seat easily adjustable. 


* Famous Fisher No-Draft Ven- 
fil 


individually controlled. 


Tf comfort rates high on your list of automobile 
requirements, decide now to look at a car with — 
Body by Fisher, 


Here you will find all the roominess, convenience 
and built-in comfort developed by Fisher Body 
craftsmen during 38 years of fine coacheraft. 
Such superior comfort gives added value to the 
unexcelled beauty, sturdy construction and the — 


many extra safety features of the 1946 Body 
by Fisher, 


2G ty Fee 


BETTER BY FAR 


Thousands of dollars in university scholarships and cash awards 
‘for best miniature Napoleonic coaches or model cars submitted by 
boys of 12-19 years inclusive. For information, write: Fisher Body 
Craftsman’s Guild, General Motors Bldg., Detroit 2, Michigan. 


On the Air: HENRY J. TAYLOR, coast fo coast, twice 
weekly. See your local newspaper for time ond station. 


‘Scientifically Planned Visi 
fords oll passenger 


eld gives the driver full command 
of the road. 


Six different insulation mate- 
bine to completely 
be : 


Rafe 


surfaced on top, and decoratively 
trimmed. 


iby. Ternstedt™ 
strop holder, interior door han 


Phar Rod Tormated Diao, 


You get Body by 
GENERAL MOTORS CARS 
CHEVROLET + PONTIAC 
OLDSMOBILE + BUICK 
CADILLAC 


The new 1946 Oldemobile, 
78 Series, 4-door Sedan 
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For Cabinet Finishing 


Precision Ball-Bearing Grader 


AccuraTE to with- 

} ~ in 2/100,000 inch, a 

ball-bearing grader 

designed by Bell & 

Howell insures max- 

imum uniformity of 

bearings in motion- 

. picture projectors, 
4 


Grading rings like 


/ the one at left guide the bearings to num- 
HOME WORKSHOP,’ ered chiutes; tubes carry. them to glass vials, 


If you'd like a satiny smooth, professional 


finish on your next cabinet job—use. ‘| 
Pht Wood! Ite sn ie lr fe Magnetic Drill Extractor 
cracks or rough grains, dries tight CapaBLe of lift+ 
hard, sands to a swell finish and takes ~. ing 25 times its own 
paint, lacquer or varnish Seen Hee weight, a new drill 
an extra hint—knot holes or . extractor is used to 
disappear when this handiest fill eri used! take broken rods or 
Handles like putty—hardens into wood! bits out of holes in 
. dozens of other uses rock, often averting 
FORFILLING...  FORREPAIRING... | a redrilling job. A 
© Countersunk screws © Loose casters product of the Dings 
PY: is Rokee bexlees Magnetic Separator Co., of Milwaukee, the 


® Noil and screw holes © Broken furniture extractor is made of Alnico magnet steel. 


@ You'll want Plastic Wood SOLVENT, 
too, Get both at one time. It is made espe- 
cially to control the consistency of Plastic 
Wood . . . useful also in removing dried 
Plastic Wood from tools and fingers. 


T. M. Reg. U.S. Pat. OF. At all Hardware, 
Paint and 10¢ Stores 


Ww Campion svetk plugs for model ans engines sive che 
je dependable performance as regular Champions, 


Silment sealed, Sllimanite insulator. Alloy needlepoint 
Tube or'Gim ‘electrodes for easy starting. One piece construction, 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 
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Inost Personal Planes 


are equipped with = 


| ==" CHAMPION ==* 
Spark Plugs 


In personal planes the ultimate in depend- 
able engine performonce is a “must.” 
Champion Spark Plugs are specified as 
standard equipment on the overwhelming 


majority of these engines and used by 
| most private pilots. 


(ee Hanis wiy 


Here once again is dramatic proof that 
Champions make every engine a better 

performing, more dependable engine. 

That's why dependable Champions are CO 
preferred in every field—why experts a) 
insist on them! 

Insure championship performance and de- 

pendability it ry engine you operate 

—avtomotive, aircraft or marine—by 

insisting on dependable Champion Spark 

Plugs. Champion Spark Plug ARIE 

Toledo 1, Ohio. 


NDA ABLE: 
yRE ! pEPEN 
THE! ——"¥ 


FOLLOW THE EXPERTS . . . DEMAND DEPENDABLE CHAMPIONS FOR YOUR CAR 
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Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


New Micro Square Instantly Checks 
Right Angles to One 10,000th Inch! 


Ideal for precision testing, the Acro Micro-Sine Square quick- 
ly and accurately checks right angle work to 1/10,000th inch 

in a given distance. Its standard indicator dial instantly 
registers error, location of error, and amount of correction 
required. Designed for tool and die shops, machine shops 
and testing laboratories, it also provides a standard for 
checking master squares, tri-squares and tools. 


The Acro Micro-Sine Square is very simple to operate, saves 
hours of time. Made of hardened tool steel, in ground and 
lapped precision construction. Available in two types: (1) 
Standard precision gauge in tenths, (2) Lever indicator in 
thousandths. Both complete with master checking blocks 
and carrying cases. 


On precision jobs, requiring a static position and mental 
alertness, workers undergo nervous tension which often re- 
sults in fatigue. Tests have shown that the act of chewing 
helps relieve tension—helps workers stay alert, thus in- 
creasing their efficiency to do more accurate work. For this 
reason, many plant owners urge workers to chew Wrigley’s 
Spearmint Gum on this type of job. 


You can get complete information from Acro Tool and Die Works 
aes?) pion Chicago 40, Uinois 


HE LEARNED THE oo WAY by Faia 


Finniss- Seay x 
- : 


PITCHING STAR 
OF THE 
BOSTON 
RED SOX! 


~aHE LEARNED TO. 
FLING WITH HIS; 
S Z\ EET WHEN ‘His 
‘ \GHT ARI 
HE LOOKS F = WAS BROKEN 
YEARS AGO! 


sn SHOOTING HIS DECEPTIVE. 
SINKER BY THE BATTERS. 
TO.WIN ASPOT, AMONG “ ‘, 
“THE SEASONS BEST HURLERS + ssTHAT'S WHY 
RIVAL PITCHERS 
ieee 


SHAS 2 . 2 
e sHAR- 


AY 
use 
Gillette es ABOY 


Blue Blades SHAVES IN THE BOOK THE QUICKEST 
ST, AND EASIEST... AND SAVES MONEY, 
with the swarPF*7edges oO! YOU BET—~ 
ever honed / HE USES LONG-LASTING 

@ You /ook sharp for you enjoy the GILLETTE BLUE BLADES 
swellest shaves ever, You feel sharp WITH THE ‘SHAE IRPEST EDGES 
because they're refreshing and give yyy EVER HONE D! 
you a lift. You are sharp for you get FRIDAYS 
tas siicat shaved pee: Blade and save: PEST OVER ABC NETWORK. GILLETIES CANALCADE OF 
money-Ask forCilletee BlueBlades. Sogave nse Nix Weed SERIES AND OTHER CLASSICS YEAR 


Gillette Safety Razor Company, Boston 6, Mass. 


Factory-recommended AC's, of correct Heat Range 
for today’s fuels and driving speeds, help millions to 
be punctual. Have your plugs checked to be sure that 
you have the right plugs for today’s driving and fuels. 


Look for this sign 


ae 


Spark Plugs cleaned 
and adjusted “By 
the AC Method" may 
save as much gas 
as 1 gallon in 10 


‘AG SPARK PLUG DIVISION » GENERAL MOTORS CORPORATION 
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Speeding Up Floor Cleaning 


Cieaninc, waxing and polishing may be 
done in one operation with this floor ma- 
chine, put out by G. H. Tennant Co., Minne- 
apolis, Minn. Accessories are available for 
scrubbing, sanding and sweeping floors of 
factories, offices, schools, hospitals, etc. The 
machine works on wood, asphalt, cork, 
linoleum and concrete, 


Magnets Take on New Shapes 


Disprovinc the common belief that mag- 
nets have to be hard, General Electric en- 
gineers have developed two soft enough to 
be machined. They are cunico (copper, 
nickel and cobalt), and cunife (copper, 
nickel and iron), so ductile they can be 
shaped into plates, made into screws, 
punched out in square and circular shapes, 
and even drawn out into wire. 

During the war, cunico was used on ta- 
chometers, on small timing motors and in 
gyroscopes. Cunife was used as a meter 
magnet to indicate whether airplane wing 
flaps and landing gear were up or down. 
Wide peacetime uses are forecast for them. 


TO THE MILLIONS or MEN WHO 
THINK THEY CAN’T TAKE A PIPE 


Smoke-Control 


Assures Pipe Comfort through a great New Invention 


Potented 


ise ip DELUXE GRADE $1.50. Shi 
Hi in Conode ond other countries, 


The one big reason so many men give up pipes is that the smoke-volume in 
© standard pipe is too heavy—they can’t “take it”... Royalton craftsmen set 
out to build a pipe that any man could smoke—that would allow the smoker 
to cut down or increas. draft to suit his personal preference . . . That 
pipe is here now ... The Smoke-Control feature is a simple adjustable valve 
which widens or narrows the opening through which smoke flows. You can 
set this valve so that you draw in the exact amount of smoke for your 
taste and throat. Ask your dealer to demonstrate Royalton Smoke-Control, 


for Interesting FREE Booklet... Henry, Leonard & Thomas, li PS, Ozone Park I 
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OTORCYCLING — “the world’s 


greatest spore” — is now at a 
new peak of popularity. In every sec- 
tion of the country—more motorcycle 
fans want Harley-Davidsons than 
ever before, Even with our produc- 
tion at an all-time high—dealers are 
selling Harley-Davidsons faster than 
we can produce them, That's why it’s 
important to see your dealer EARLY 


sk 


— if you want the excitement, fun 
and thrills that go with owning a 
Harley-Davidson Motorcycle. Because 
the newest models have everything 
you've always wanted in streamlined 
beauty together with power, speed, 
and stamina — they're well worth 


waiting for until your dealer _,/“ 


can make delivery of your —<* 
Harley-Davidson! 


a 


“How many cylinders 
should an outboard 
have?” 


Of course there is much more to 
an outboard motor than cylinders 


ity are prime considerations; 


single cylinder construction is 
highly satisfactory, Single 
gylinder design has come 
a long way since Ole 
Evinrude started itall” 
back in 1909, and 
Evinrude’s highly 
developed “Ranger” 
and “Sportsman are 
favorites with outdoor folks everywhere. 


and pistons, But the number of 
cylinders does have a lot to do 
with smoothness, flexibility, power, 
performance! When you come 
to choose your new outboard came 
motor here are “cylinder 
facts” worth 
remembering! 


The next step up in power 
heavier loads and higher speeds logically calls 


arily carried, 
inced. 


engineering is « 
Evinrude has consistently ad 
twin cylinder design, and 
Evinrude’s 

"Sportwin” and 
Speeditwin" 


two of the 
most popular 


in the two- 


oylinder field, 


‘Tens of thousands of enthusi« 
astic owners will tell you, "For tops in perform- 
ance and pleasure — own a four". Only Evinrude 
offers four-cylinder outboards, and Evinrude builds 
with & beckgsound of 18 sucoifal ears I perfec 
ing these superbly smooth and spirited motors 

ur great “fours”* to ch n — two of 2 
them smack in the range of two-cylinder 
power, weight, price! 


se fron 


See your Evinrude dealer — look for his ef 
ur classified phone directory 
ard Motors". Complete 
catalog of 8 Evinrude models sent free 
address EVINRUDE MOTORS, 


Light 
. certifi 
er at 4000 ReP. Me 


NEV FUDE te 


ouTBOARD MOTORS 


°. 
1 


Perform 

precision operations not possible with any other port- 

le tool! With a Handee you can turn out profes- 
ial looking projects for pleasure or profit—shij 

y, wood cary. 

puppets, initialed tumblers, AC or DC. 


rs ete, 
25,000 r.p.m, Wt. 12 02. 


Choose them from the 


> acoop start—THEe 


HANDEE KIT 


HANDEE Too! 
45 most 
packed In 
teal 

carrying cas 

You'll “be 

Amazed at what 

you ves "nee 

Zompltah Com 

plete, postpald. 

Handee only, with 7 $27.50 

‘Accoamoriea, $20.80 


Yo, 
KG CRSELE OR A FRIEND 
FT OF A LIFETIME 


NEW PRECISION ATTACHMENTS 
Fit Handee only, enable novice 
or craftsman to do perfect work. 
Magically, your offhand 
carving, rout 

exact as to 
curacy of line. Set of 6 attact 
ments with Instructions, 
paid 


poet zi 
ORDER NOW! SATISFACTION GUARANTEED! 


FREE! NEW 


CHICAGO WHEEL & MFG. co. 
1101 W. Monroe St. Dept. PO. Chicago 7, Ill, 


(DHandee Toot CiPrecision Attach- 
(Remittance enclosed (Send Manual 


Send CHandee Kit 
ocoD, 


ments 
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Power-Truck Service Station 

A nevotvaton hydraulic elevator here is 
being used for servicing power trucks. Its 
platform consists of one longitudinal and one 
transverse H-beam. A sump pit is provided 
for lowering the ram so that the truck can be 
driven directly onto the platform. Adjustable 
axle blocks, fore and aft, hold the elevated 
truck in position with wheels turning free. 


Tiny Sprayer Makes Big Fog 

A mixx precision sprayer for insecticides, 
lotions, antiseptics and deodorants throws 
billows of mist with a single stroke of its 
%-inch piston. One push develops an aver- 
age nozzle pressure of 300 pounds. The 
working parts of the 8-ounce sprayer, which 
is made by the Cornelius Company, Minne- 
apolis, are of machined brass and stainless 
steel. It can be held in any position with- 
out leaking. 


PA ALLL WHEN YOU BROUGHT HOME A STRAY “TOM” CAT 


Br CAN'T 
BELIEVE IT! 
AS IF THERE WERENT! 


ENOUGH HUNGRY MOUTHS 
TO FEED AROUND HERE! 


Motoring troubles multiply, too, 


when spark plug wires are old and 


worn. So, if you want peppier, 


smoother, more economical per 


formance from your car—the right thing to do is 


replace with Packard ignition cable 


The fact is that worn-out spark plug wires may 
be wasting as much as one gallon of gas out of 
every ten because of sluggish motor performance. 
When that new Packard cable takes over the job, 
you're in for thousands of better driving miles 
The name “Packard” is your assurance of the 
best in cable materials, the best in cable design, 
the best in cable construction. 


PACKARD 
CERTIFIED RE-WIRING SERVICE 


This sign means cable service a its best—the 
right Packard cable ond the right methods. 


service at a result of the Packard Certied 
Re-Wiring Program. 


IF YOU THINK |'M GONNA 
PLAY NURSEMAID TO A 
CAT MENAGERIE, THINK AGAIN / 


AND TO THINK| 
you NAMED. 


MAYBE WE CAN] 
STARTA FUR 


The makers of leading cars, trucks and buses 
specify Packard ignition cable as original equip- 
ment; most leading garages and service 
stations rely on it for replacement. That's a 
pretty reliable tip-off that you'll be right with 
Packard cable! 


PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORATION 
WARREN, OHIO 


FOREMOST BUILDER OF AUTOMOTIVE AND AVIATION WIRING 
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THE ONLY BRUSH THAT 


Also Eliminates 
Sweeping Compound ! 


SuSN nts bushes sed with 


Arbitrin sweeping fluid are 100 times 
more effective in controlling dust than 
ordinary floor brushes used with sawdust 
When used daily, Dustless brushes actual- 
ty reduce bacteria, normally in the air be- 
tween sweepings, as much as 97%. These 
facts have been proved in tests made by 
independent health authorities. Dustless 
brushes are used in thousands of stores, 
factories, offices, schools, and institutions, 
They are unconditionally guaranteed to 
meet your requirements, Write today for 
sizes, styles, and prices 


Muwaunee Dusriess 


BRUSH COMPANY 
520 North 22nd Street 


Milwaukee 2, Wisconsin 


MANUFACTURERS OF DUSTL 
‘SPEED WASH 


SPEED SWEEP AND 


“G20 W 7and St, Mauer 2, is 
rae wt Dustless 


ustless Brush Co 
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BUILD THEM YOURSELF! 


Fi 


IT’S EASY 
with WALTON 


DELUXE WHEELS 


‘STEEL HUB © ROLLER BEARINGS 
PUNCTURE PROOF RUBBER Tne 
fees fart ae Pe 
eget Aare 
fread —buile 


sixty. Swell for 
Cousters, "mobile 


Get started today. order 
Row, immediate delivery. re 


and Menafararts Ws fr Fal laformation 


STEELS and ALUMINUMS 
ith a motorboat tone 
SINGLES $5.50 to 8.00 

\V-8 DUALS 17.50 to 20.00 

gine performance, & 


DEALERS WANTED 


SANDEE MUFFLER CO. 


7523 S. WESTERN AVE. LOS ANGELES 44, CALIF. 


When Writing Advertisers Please 
Mention Popular Science Monthly 


Utica Tools 


Pliers for 
Every Need 


ASK YOUR DEALER 


UTICA DROP FORGE & TOOL 
CORPORATION 
UTICA 4, NEW YORK 


i 


The Tools You 
Need for 


YOU, inconrorare? 


Setting up your own shop is usually 
a one-time investment — for a lifetime of 
dividends. 

Whether you have in mind the highly 
practical part of such a fascinating hobby 
—building and repairing home equip- 
ment — or will use the shop in your busi- 
ness, you need precision tools of wide 
versatility. 

Atlas engineers had that in mind when 
they designed the 4 Tool Team. 

Accuracy in construction and operation, 
of course, was basic. Then they made sure 
Atlas tools could handle all the types of 


= 
Gilat, 47001 TEAM 


machining you might require. Next extra- 
heavy castings were designed to assure 
solid machines for smooth operation even 
under unusual loads. Finally, they de- 
vised ingenious production methods, new 
to the industry, to bring you the tools at 
lower cost. 

These are just a few of the many ad- 
vantages developed for you in Atlas tools. 
Ask your Atlas distributor for specific 
operating features of the tools you need 
right now. 

“Success Stories” —FREE 
Just off the press! Reod how other 


‘men have realized their ombitions with 
Biles tools: of 


i 


nal progress on 
Gets. Sent free with Totest Atlan cot 

Write Alles Press Co., 1055 N. 
icher St., Kelomazoo 13D,’ Michigan, —* =i] 


beautiful buttons, pins, ornaments, etc. of 
colorful plastics. Fascinating! Modern! And 
so EASY with 


Designed by expert Plastic Chemists and Engi- 
neers. Contain everything the home craftsman 
needs to start this absorbing pastime—assorted 
plastics in various colors, a practical, easy-to-use 
press, assortment of die-cast aluminum molds, 
fuel tabs, finishing materials, complete instruc- 
tions—all packed in a sturdy metal box. 


‘The Number 1 Outfit costs only... - $2.60 


Number 2 Outfit (illustrated) — more different: 
kinds and colors ics in larger quantity, 
$4.85 


more and 
If your dealer cannot supply you, use coupon 
and send money order or check direct. 
(DEALERS: Write for particulars) 
CANNON & COMPANY 
218 Elliott Street, N. W., Atlanta, Ga. 


CANNON & COMPANY, 
Elliott Street, N. W., Atlanta, Ga. 

Please send me, postpaid, Cannon Craft Plastic Molding 

(Outfit Number: .....Remittance of $......is enclosed. 
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Versatile Small Gas Engine 


A New 40-pound gasoline engine devel- 
oping 1-1.5 hp. at 2,000 to 3,600 r.p.m. is 
being made by the Clinton Machine Co, 
Clinton, Mich. It is designed to power 
lawn mowers, scooters, pumps, refrigeration 
units, and even small boats. 


Provides Dry Heat for an Hour 


Quick heat for first-aid uses is provided 
by the Redi-Heat Block, made by the Mine 
Safety Appliances Co., of Pittsburgh, Pa. 
Weighing only 22 ounces, the pocket-size 
container holds a replaceable metal cylinder 
with a new chemical compound in it. A 
spring-loaded lever starts the action, which 
provides heat for an hour. 


Go where you will 


DELCO-REMY... WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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AND MONEY! 
Dirty oil wastes gaso- 
line, as well as oil, and 
clogs vital oil slots in 
piston rings. Then, car 
bon forms faster, valves 
gum, power is lost. 
Overhaul expense soon 
follows. So get the FREE AC Oil Test, regu- 
larly, wherever you see the yellow-and-black 
official AC Sign. Keep your oil clean with AC 
Replacement Elements and AC Oil Filters. 
AC SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION 


0! 
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ERS 


BOVYS/ITS FREE! 
Na 


Get this exciting new book 
“THE WONDERS OF CHEMISTRY? 
how to amaze friends 


thrills, excitement, 
ite Leowisige sf shemictry. So don't delay! Send 
Tor FREE Chemcraft Chemistry book today’ 


EMCRAFT 


America’s Leading Chemistry a 
A bright future awaits boys who understand the prin- 
ciples of chemistry. Chemcraft will help you get a head 
start toward a position of importance and responsibility 
in the new age of Chemistry just ahead. 


CHEMCRAFT— 
sold in 


For FREE copy “THE WONDERS OF CHEMISTRY," address 


THE PORTER CHEMICAL COMPANY 
54 Prospect Avenue Hagerstown, Md. 


BRASS RODS 


ase For Home Work Shops 
For uss on model 
Boats: alrplan 
‘rite Dept. B for Free Catalog 
of 45 Kits Tod Fodor 


ha 
Each A contains 
ment of si 


STOKER EMPTIES OWN isi! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 
POCAHONTAS FUEL COMPANY INCORPORATED 
EAST 131st STREET © CLEVELAND 8, OHIO 


MEIER BRASS & COPPER CO. 
1155 Bellevue, Detroit 7, Mich, 


cape — — 


tT | 
with NEWARK’S xirs ano parts 
You Can Easily Build Radio Receivers 
and Transmitters—Record Players and 


Other Exciting Radio and Electronics 
Devices. 


Make a good radio receiver or fine record player at 
big savings. You can build these and many other 
things easily. In any of our stores our staff will gladly 
show you how —or will explain clearly by mail, Write 


for our famous Big Bargain Bulletins, listing all 
Our BIG BARGAIN COUN- the newest things available, Send for it today, When 
TERS display new parts and writing, address Dept. BI. 
Unusual special equipment . 
you'll enjoy seeing. Come in, : ] 
look around, ask questions 
os «it’s fun, 

e 


Public address systems for 
‘every need and purpose. 


New York City Bronches: 115-17 W. 48th $1. & 212 Fulton 51.) | 


There is no substitute for experience. 
So ask any fisherman you know, “What 
make of outboard motor should I buy?” 
The chances are two to one he will tell 
you, “buy a Johnson Sea-Horse.” He knows 
from experience that the biggest thing 
in outboard motors is DEPENDability. 


Write for new Sea-Horse 
Handy Chart. Free! 


JOHNSON MOTORS 


500 PERSHING RD., WAUKEGAN, It. 


9t2 a WRENCH 
= aud 5 


Adjustable 
End Wrench 


Pipe Wrench 
Gripping Tool 
verage Pliers 


Locking Clomp 


PRESSURE 
LOCK 
WRENCH 


FITS AS IT GRIPS... 
AND IT HOLDS 


AY 


Z 
an 


‘a finger. 
Quickly adjusted to. fit 
i hi 


uty ioe wrench piece 
iy. without ‘close a= 
Ceara A 
ra “A Jaws Always Parallel 
By an exclusive, patented 
Ne db =e 
Portable hand vise 


deforming square or irregular pieces. 

Solid grip when used as a vise or clamp. 
t means that the tool holds to the very tip of 
‘especially handy in difficult-to-reach 


Yew BMC HUSKY 


A giant-size BMC with 11" leverage and a 1'/;" jaw 
ing... expecially proportioned and built for 
heavy service. 


(On sale at leading hardware, auto equipment and mill supply 


ope 
extra 


BMC MANUFACTURING CORP. 


BINGHAMTON, N. Y. 
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Clean Loading for Grease Guns 


Quicx, clean loading of Alemite guns is 
provided by a special fitting for the head of 
| the gun, made by the Stewart-Warner Corp., 
| of Chicago, that prevents contamination, 
| waste, and air pockets. The necessary com- 

panion item is a loader valve mounted on 
| a bucket or loader pump. Installation is 
done in a matter of minutes. 


Electric Massager for Gums 


Tue Toothmaster, a new electric device 
made by Howard Industries, of Chi 
massages the gums or brushes the teeth with 
a gentle, scientifically correct, vibratory ac- 
tion. Rubber and bristle units are available 
for each member of the family in a choice 
of colors for easy identification. 


d 


“That best-dressed look” 


“The liveliest performer in 
tthe low-priced 


“Extra large trunk... 
that’s no joke, son!* 


“aye, ¢ 
and thrifty, too!” 


“A roomy, two-tone ( 
interior !* C 
’ 
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ALLIED’S 
1946 RADIO 
CATALOG 


SERVICEMEN! Dealers! Soundment Amateurs! 

Builders! Experimenters! Send for the handie 

‘most complete 1946 Buying Guide for Eve 
‘adio! Features latest radios, sound 


iQ 


MORE THAN 10,000 ITEMS 


Everything for every radio use: new model 
home radios, phono-radios, communications re- 

vers, Ham kits, Fadio parts, tubes, tools, test 
instruments, public address equipment, 
build kits, diagrams, instructive books— 
lowest prices! 


Wie a 180 
aie bela serving Ne 37738 
Py: My ssbo0k No. 37 ase 

3 


ie 
Radia 0» 
UL six BOOKS 


and Cot 
2 Gel 32-088. en 280 


RF Reson: 
Giinding Cautater. 


CORP. 
Jackson Blvd., Dept. 7K-6 

Chieage 7, Illinois 

(Dsend FREE 1946 CATALOG 

[send Six Books No. 37-799 

[send Books checked above {$--enclosed 

(Gisend Calculators checked above 


ALLIED RADIO 
833 
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Waterless Electric Radiator 


DesicNep for temporary or supplementary 
heating, an electric radiator produced by 
Henry J. Morton Associates, Inc., of Detroit, 
gives off both convected and radiated heat 
and uses no water or other liquid. Light 
enough to be carried about, the radiator 
comes in five- and eight-section plug-in 
models for 110-volt current, and a 12-section 
model that can be wired into a 220-volt 
circuit. 


Aluminum Broiler Is Versatile 


Pracep over any frying pan, the electric 
unit made by the Broilmaster Company, of 
Chicago, is merely a broiler. Turned over 
and placed on its stand, it becomes a hot 
plate for toasting, frying or boiling. 


why LOGAN 
TTER lathes 


JARING HEADSTOCK 


are 


ABACK GEARS ENCLOSED 
IN HEADSTOCK 


IR CUSHIONED COUNTERSHAFT 
f smoothness and accuracy ia working 
6 THREE POINT suPPORT 
Steadies the countershoft, prevents 
reeking. 
7 ENCLOSED BELTS, GEARS, PULLEYS 
Prevents accidents. Keeps lathe clean. 
{8 AUTOMATIC BELT TENSION RELEASE 
Makes belt chonging easy ond safe. 
{CISION BUILT THROUGHOUT 
For tool room eccuracy in your shop. 


A NAME TO REMEMBER WHEN YO@ THINK OF BETTER tatHes 


AND SHAPERS, 


can now have a 


Logan Lathe 


Make o Logan Lathe the key machine in your workshop. 
When you install a Logan Lathe you work with the some. 
fine tool that business has long recognized os a sound and 
profitable investment. Your Logan Lathe will have the 
same ball bearing mounted spindle, the same rugged 
bed with ways ground to within .0005" of parallelism, 
the same close tolerance construction throughout that has 
made Logan Lathes outstanding performers in the tool 
rooms, experimental shops and production lines of large 


and small industries. The simplicity and safety of operat- 
ing this fine, industry-proven tool will further increase your 
satisfaction in owning a Logan Lathe. 

EF LOG! Complete, illustrated 
descriptions of Logan Lathes, Shapers and Accessories. 


Ha 


OGAN ENGINEERING €O., 4923 LAWRENCE AVE., CHICAGO 30, ILL, 
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You Need Not Wait For 


Your NEW 


Here's how to avoid 


Se the lumber shortage. 
{ NI 


a 
Anco RAIN-MASTER 
“Dead - Locker 


WINDSHIEL 
ARMS and BLA ‘a 


Here's bow to avoid 
inflated prices. 


You can get the home you want —right now — the home you've 


BLADE SNAPS ON:.: 
STAYS PUT 


\ CAN'T FALL OFF 
CAN'T BLOW O} 


‘A war-born invention—by ANCO—aii) 
for military aircraft—now for your car. 


ied, Ten Tang, Folded Dravelngs 
; * Swampscott, May 


DON’T SHOOT YOUR “A'Six ROOM HOUSE, $2800 COMPLETE, 
GAS-PUMP MAN! READY FOR YOU TO MOVE IN” 

He's doing the best he can. Sure, he SOS EGsehatenl Prone, nt old io'book stone's Able 
knows how dangerous it is for you — : 
to drive your car... in stormy 
weather...with your dull old wind- || FTV PMU TAR GASO N 
shield wipers that smear and smear. sfoves cnn satus tee0 exten ssanine 
He'd gladly put on for you quickly FITS ALL CARS wnlssse wih eae wien =o] 
a pair of keen new ANCO RAIN- : anes money every day. Guarani 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can’t shoot him for that! 


SALESMEN. "WANTED 


Cre a: Pay 
= 
UN Rua kvarsae eh ARS 
PATENTS yea for introduc 
ian MAKE JOBS Vacu-matic Co, 7617-1295 W. State St, Wauwatosa 13,Wis, 


After all, it’s your car to protect. So REAM DREAM 


ind bit 3 catalog of, ctting tools and suppliey made avaliable for 
youremind him.GetRAIN-MASTERS fhevtnee times youre for the asklag. Hardt ise 
v+«patented Heabineeisodeinal equip- at meio dcmaen it 

makes of hi Sieitiy by return ta 
pape pst fenioree Write EASTERN TOOL & SUPPLY COMPANY 
cars and trucks... used in war— 176 Grand Street, New York 12,N. Y. 


“ or Phone = 
on our fighting tanks and trucks Canal on3743, 


and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 


May save you a costly smashup. RUBBER Lm &s 
Ask for BAN-MASTER Widshild Wipae MOLDS - G¢., 


‘Arms and Blades next time you buy gos. 


THE ANDERSON COMPANY 


Established 1918 
GARY, INDIANA 
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way from temperamentol, old-fashioned screw stem 


jstomatic, This new pipe has @ 
Jem that con't lock at an off-angle, 
© die, clways. You'll enjoy extra 


amoking sotisfaction with the Ajustomatic, made in the 


Vankoy VenRey quality tradition. At better stores in United States and 


Ajustomatic Canade . . . VANROY CO., INC., Empire Stote Bldg., N.Y. 1 
Bord $5 ° 


SIGNET OF QUALITY IN PIPES 


| Never in the way— 
Always ready for use— 


#UC-HORSE 


FIXES 


BOOK BINDINGS 


++-also broken china, glassware, 


. 
DUCO CEMENT 
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FORMULA for 
Painting Success 


NEW MIDGET ELECTRIC 


pat ANELDER 


DIC “A: DOO 
Taint Beush Sai 


int job is only as good as the brush. Dic-A-Doo 
Brush Bath keeps brushes in trim and makes 


habit with pro- 
rs who must keep 


WYTEFACE 


STEEL MEASURING TAPES 
KEUFFEL & ESSER CO. 
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FREE INFORMATI 4 ON a aah 
NEW MONEY-MAKING OPPORTUNITIES 


FREE EXTRA! 


— 


FREE INFORMATION. COUPON! 


cOMPO-TEX, B 


ities now? 


OWN A “POCKET SIZE’ MACHINE SHOP 


© Dremel 


27,000 RPM. 
CUTS CLEANER 
SAVES CUTTERS; 


juction Ge Electric, Westinghouse, 
Remington Arms Ford. Nash-Kelvinator. Consol 
dated Aircraft, Dougias and others, 
DO THESE JOBS BETTER AND FASTER WITH A “MOTO-TOOL” 
Sharpening tape, gouges, chis- ring, cutting, carving, en- 
eis; wood drills. lawnmowers, ravine. “sandise. ashi 
Knives, scissors, cutting tools, Eleaning, ete. in tetal, wood: 
ete: tor srinding, routing, plastics, ete 

EE—Ask your dealer about Dremel 


MAIL THIS COUPON TODAY 
Dremel Manufacturing Company, Dept. 126-K 
Racine, Wisconsin cd anv Pee 


(Money order oF dratt) 


ae) 
"ith ane acerssary $630 
Ship above COB. Fil pay 


Get the 


SMOOTH-ON 
REPAIR 
HABIT 


Keep your heating and 
plumbing systems, your 
household equipment, uten- 
sils, tools, etc. in repair with 
handy Smooth-On No. 1 Iron 
Repair Cement. You can do it 
yourself—make good-looking 
Tepairs that stay tight—yet 
are very inexpensive. 


Smooth-On comes in pow- 
der form. You mix it with 
water to apply. It hardens 
like metal. Stops leaks. Seal 
cracks. Tightens loose bolts, 
screws, rivets, parts, fixtures. 
Holds in metal, wood or ma- 
sonry. Requires no heat, and 
usually no need to take things 
apart. 

Keep a can of Smooth-On 
No. 1 always on hand. Does 
. not deteriorate. Get it at your 
regular hardware store in in- 
expensive 1%-oz., 7-02. or 
larger size. If you don't find 
it there, write us direct. 


This Repair 
Handbook: 


FREE 


Shows easy, short-cut home re- 
pairs. 40 pages. 170 diagrams. 
Simpie directions. Pocket size, 
Convenient Index, Absolutely free 
—just send the coupon. 


Please send me @ Smocth-On Handbook. 


NAME 


ADDRESS. 


\Doitwitf: SMOOTH-ON 


IRON CEMENT 
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Plate and Cup Molded as Unit 


For meals eaten without benefit of a 
table, the New Plastic Corp., of Hollywood, 
Calif., offers a molded plate and cup to 
lessen the hazards of cup juggling. Notches 
in the extended lower edge of the cup fit 
snugly over ridges that divide the plate into 
three sections, so that the two pieces can 
be used as a compact unit or separately. 
The plate and cup are compression-molded 
of melamine or urea formaldehyde plastic, 
which has no effect on food or liquids, how- 
ever hot, that come in contact with it. The 
e and cup may be washed in boiling 
water, but soaking them for a long time in 
either hot or cold water is not recommended. 


Better Artificial Limbs Sought 


American inventors and engineers are 
urged to submit ideas for better artificial 
limbs to the National Inventors Council, 
Department of Commerce, Washington, 
D.C. The chairman of the Committee on 
Prosthetic Devices, Dr. Paul E. Klopsteg, 
says better joint mechanisms, lighter mate- 
rials, improved fabrication, and better fitting 
methods are needed to care for 17,000 war 
casualties and an estimated 25,000 civilian 
amputations annually, 


ADAPTABLE - 

Dnap- on 
BOXOCKET 
WRENCHES 


leverage thot 
pearietbs confident wrench speed 
1 handily into hard-weger-at 
engaging the nutonall six cor- 
ners with an encircling can't-slip-can'espread grip 

- «needing only half the space of asyend wrench for 
full handle movement... Snap-6n Boxockets are 
sheed tools and safety tools on tough nut-turning 
operations. Chamfered openings slip readily over 
the nut. Double broaching permits operation with- 
in a 15° arc. Round Irindles provide comfortable 
grip. Snap-on Boxockets work swiftly and efficient. 
ly in many spots inaccessible to other wrenches, 
For maximyfn usefulness on a wide range of work, 
Snap-on offers 13 types of its popular Blue Point 
Boxockets—in angled, offset, combination and flare 
nut beads — and in standard wrench sizes from 
34" to 434". Available everywhere through Snap- 
on's nationwide direct-to-user tool service, 


SNAP-ON TOOLS CORPORATION 
8060-4 28th AVENUE KENOSHA, WISCONSIN 


f SHEN TOR 
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MARK 
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500K 
or Book Lv 


Here's a book mark all read- 
ers will want. Keeps your 
exact place at all times. No 
fumbling, no lost places, no lost time. Just put it 
in your book when you start reading. It holds your 
place to the last pa 


INTRIGUING . . 
bo pertona 


ally perfect, it may 
aved Is on page 
instructions 


for use on inner platform. 


AN IDEAL YEAR ROUND Girt AT #JOO 


jonary departments every- 
by your local 


and we 
shall send you an "E-Z Mark" directly postpaid. 
SAPPHIRE PRODUCTS, Dept. A 


28 West 22nd Street, New York 10, N. Y. 
1S. AL Pat. No. 2387607 


MAKE MORE 


MONEY 


APPLYING OR SELLING | 


CORKSTONE 
PLASTIC FLOORING 


Mai 


Jour opportunity to get into business for yourself applying or 
onomicel,top-grode ploste Rooting. Pleny of 


profit, Act without dela 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY | 
FRANKLINTOWN ROAD PLANT, BALTIMORE?23, MARYLAND | 


Sturdy, compact (see dimensions) 


Proved im thousands of industrial 
Installations. “Case of ‘heat-treated 
‘aluminum. Gears, SAE 65 (British 
form of case hard 
Timken “Hearings 

‘Available in 4 diffe 
ent assemblies (shown below) and 

in these “standard ratios 

64-1 

75.1 

50-1 

100-1 

150-1 


200-1 
300-1 
400-1 
600-1 
300-1 


iy 
‘Shipping weight 
in earton, 8 Ibs. Full money back guaran- 


Slale|s 


THE OHIO GEAR c 
sT. = clevetano 10, on10 


KARBON KLEEN 


for Space Ol! Heaters (Pot type burners). Save up to 40% 
fon your fuel oll bill. You can install thia unit yourself in 
5 minutes, Solve your heating trouble. No more soot or 
(0 BACKFIRE. Postpaid $0.85, Save money and 

BEN ‘today. 
‘of Space Oil Heaters 
fay. Also apeclty name of 


carbon. 


ia S PARTS CO. 6002 8. Wood St. 


Up to $600 WEEKLY 


with new 5 min. photo 
equipment, No experience 
necessary. Write: 
FEDERAL IDENTIFICATION CO. 


Dept. SN 1012 N. 
Oklshoma City, Okla. 


Chicago 36, tH, 


‘The prayers of the most worthy people often fail. Why?’ 
The unworthy often have the greatest health, success, 
Tiches and happiness. ‘The best, smartest, and most in-| 
‘Gustrious people often have only pain, poverty and sor-| 
row. Why? Thirty years.ago, in Forbidden Tibet, behind| 
the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
‘opened by the strangest mystic he met during his twenty- 
one years of travels in the Far East, Sick then, he re-| 
gained health. Poorthen, he acquired wealth and world-| 
Wide professional honors. He wantsto tell the whole world| 
what he learned, and offers tosend a9,000-word treatise,| 
FREE, to everyone who asks promptly. It is a first 

to the POWER that KNOWLEDGE gives. ‘There is| 
no obligation. Write for YOUR FREE COPY today.| 


INSTITUTE of MENTALPHYSICS, Dept.646-A\ 
213 South Hobart Blvd, Los Angeles 4, Calif.| 


Br the Jeuéad of your Wrist wt Idea “9, 


plugs in a fresh pipe 2 or 3 times doily 
& it's Sleight-of-Hand—it's Convertibole— 
(CESS the Wardrobe Pipe by Custombilt 


«+ interchongectle bowls, eoch hond-crotted 
‘+ es individual es 0 thumbprint 
«+ office, home ot outdoor styles 


‘Priced $7.50 mediom, $10.00 large» Spore bowls $3.50 medivm, $5.00 loge - At ll fine stores or write 
EUGENE J RICH ING © 7EAST 35th STREET, NEW YORK 16 


tap 0.5. FoF 


Now youcan take perfect pictures ... because you see exactly what 

ESTIRE'AUACE tn snarp, clear Focus (asin the coveeot curr) with the 

GROUND GLASS VIEW FINDER of thoamazinienew double-lens. @ROUND GLASS 

ion | VIEW FINDER 
seme in Migheat 


ipegete, events 
fw Pinder 


TWO MATCHED LENSES... 


One ten focuses the picture for yoa. The other snaps the picture, 
Kor ‘in harmony, give you sharp focus nev visas 


“Cam 
focusing 
i 
velo 


Dlastic shoulder cord. Easy vey 
Of picture- taking fan. Takes § exposures on standard No. 127 film. 


‘thd your money will 
Tonded. Roch ceupon. Sopply 


Williams Camera Co., Dept. C-604 
4125. MarketSt,Chicago7,t_ L. 
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PRINT PHOTOS 


; so conrs! fw CAN PRINT PHOTOS 
> ON PRACTICALLY ANY SURFACE! 


ot 
a (era) EASY TO USE — BY CONTACT, BY PROJECTION 
CHINAWARE! \WEy/ ov — ON METAL, GLASS, PAPER, PLASTICS, WOOD, ETC. 
® Ves freeteoet Let your imagination go! Find new uses for your 


caceoms/ fom Your photographic hobby! Put those pictures you prize 
- Peeler! most on display in hundreds of interesting ways. It’s 
all possible with the new Martin Multi-Mulsion—a 


Fal simple, practical emulsion which sensitizes almost any 

etass | surface for photographic reproduction, Ready to use. 
SUN OUETTES| Kd] Applied in one coating with a brush or cloth. 
Works with ordinary darkroom equipment. 
4 ‘2: WOODEN THE GLENN L. MARTIN CO., BALTIMORE 3, MD, 


ASK YOUR DEALER ABOUT 


VEWELRY J 


PHOTO MURALS 
DEN WALLS! 


istics Plexigh 


The Crystal-Clear Versatile Plastic 
Colored and Transparent 


I'S EASY TO MAKE 
YOUR OWN “BLOW-UPS” 


And grand fun too, with a 


Our complete warehouse facilities afford you 


5 [ great savings on guaranteed Grade “A” Plexiglas 
FEDERAL 
erica Fastest Selig Enlarger” | sapere meee ci 


Colored Plexiglas Sheets 10% additional, Add 10% for 
Picture-taking’s a pleasure, but the packaging on orders under $10, Orders over $10— 
feal thrill comes when you make | $1.00 Packaging Charge. 
eae Cae polar niente Fa rey Write for literature on Plastics and how to work 
Ci (dda liang ering tad them. Price lists on request for complete line of rods, 
ro Ses en Fe oe sheets, tubes, odd shapes in all types of plastics, En- 
close 10 cents to cover handling and mailing. Also 
dyes, cements, buffing compounds and accessories, 
Prices subject to change without notice, 


‘and optics make this the finest 
Federal ever built, And for extra 
value—a tested, anastigmat lens is 
included in the modest price of — 
every Federal. 


“ENLARGING IS THRILLING” 
don herold’s wisdom-packed book 
=tells you all you need to know. 


25c at Camera Stores, Everywhere 
‘or send coin (no stamps, please) to Federal 


oe ele CoRR. 
CELTALID vishess of Prorographic & Elecronic Devices | 7604 FENKELL, DEPT. MO DETROIT 21, MICH. 


213 Steuben Steet * Brooklyn 5, N. Y- 
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A 


Sir Walter Raleigh, father of 
pipe smoking, never knew 
the pleasures of a Stern- 
crest pipe. Poor chap, he 
was born too soon to puff 
an LHS of genuine Imported 
Briar, vita-fused 

for sweetness 


TH STERN, INC., 56 Peorl5t, Brooklyn, N.Y. 


Now RADIANT Screens ‘ 
\o4l make all pictures i 
look better...! Ht 


6 


Project your motion pictures and slides on a screen which makes them 
fairly “POP OUT" into the room with you. Thrill to sharper, clearer 
black: ‘color shots. Such per- 


thousands of tiay glass beads set io the soow-white plastic screea 
t, ever absorb it. You get this 


in New 1947 Radiant Screens. 


Plus all these Wonderful Exclusive New Features 
1. Automatic Leg Opening (Pat. 
Pending) 
2. Screen Levaler (Pat. Pending) 
‘3 Shaheproot Safety Catch 


4, Feather Touch Adjusting Handle 
(U.S. Patent) 


5, Double-Action Auto-Lock (Pat. 
Pending) 


All pictures look beter jected on the new 
"fier patently adjiable Redloat Sens 


core 
Rodient Benutecturing | 
epee aera ra] 


= 


BUTTER scatens fo. 
7/7 \\\\~% 
EHaEE 


Pode 27 


Now! tests prove- 


BRIGHT 


f oo 
eS Suan gare 
A ar 


give more 


bright Hight 


Here is your proof! 


These results of vital service tests* prove 


that Bright Star batteries 
bright light longer than 

leading brands tested. Insi: 
—it’s Bright Star by test! 


“Chart bared on laboratory tests conducted 
snder government standards, 


‘ive you more 
two other 
on the best 


BRIGHT STAR BATTERY COMPANY, CLIFTON, NEW JERSEY 
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Heating Unit in Cooking Pan 


Ts Snak-pan of polished cast aluminum 
has sealed-in electric heating elements, and 
is complete in one unit. Construction is 
rugged, but it is lightweight. Washing in 
water will not damage it. 


Decorative Wall Switch 


To sieNp harmoniously with the decora- 
tion of any room, an easily cleaned, plastic 
light-switch cover in standard colors is put 
out by the R.E.C. Mfg. Corp., Holliston, 
Mass. No new holes need be drilled and 
it is easy to fasten it over the regular switch 
with a screwdriver. A cameo-like ornament 
decorates the cover. 


Waltham Jewelled Compass 
E507, = Accurate, comport! 


fi, 


All-Purpose Sproyer Pump 
2543-Sproys, pumps, bails! 
tol, 27° high 10 fi, hove 


69 ns : “ly 


25 Pc. Comp-Scout Kits 
#514-Piostic 


U.S. Army Rucksacks 
#4520 ~ Tubulor steel frome. 
eds Heavy Army ducks. Sturdy 
as web ind lnchot tireve 
Metal Signalling Mirror 


4 
APPLIANCE 


MILL IT 
ON YOUR LATHE ‘|R EPAI titel 


#28 s8ebaes 3285 


MILLING ATTACHMENT 

Convert Lathe in 10Seconds 
Now—you can do milling, slotting. grinding, 
Erovving. savaring shafts, saving at o 
Bean ater Img 


oz seecimegtas 


CHRISTY SUPPLY COMPANY 
2835 N. Central Ave., Dept. T-251, Chicago 34, Il. 


CROSMAN 54-2 RIFLES 


indoor or outdoor shooting ate back again Available 
in.22 Cal. Single Shot and Magazine Lo At 
your dealer—or onder direct. AB 

PELLS roo—the better ammunition forall compressed ait 
‘ills: 77 Cal-—$2.25 per M; .22 Cal—$2.50 per M. 


EASY TO LEARN CODE 


Famous 

POPULAR casita ina 
MECHANICS ———— 

and other kits | WATCHES WANTED 


Enjoy. thrill of building your own, equloment. trom famous 
‘Concord and. other radio training 


ferent Kits, various. 
Gingrams und. instruction 


MAIL COUPON | FOR FREE caTALoc 
n ' 


‘NOW = Etecrm 


stoves 
usnces 


ers ES oa 


ORPORATION 
5 Peachtree St ATLANTA 3, Gi. 


Address, 


eS ar 5501 Broadway Dept. 10, chicago 40, 
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How to Start 
YOUR OWN BUSINESS 


BING PRODUCTS s2:32% 


Broad Street 
MASS. 


ust CORQDEX Remover 


is the war-time mi 


le liquid which cleaned millions 
of parts during war effort. CORQDEX positively re~ 
moves RUST and CORROSION regardless of depth, 
from tron, steel, brass, bronze, copper, chromium and 
nicke ans ‘tools, hardware, sports equipment, 
household utensils, etc.. for a few cents a piece. No 
RUBBING or hard work. 


CORODEX IS UNCONDITIONALLY GUARANTEED TO REMOVE 
RUST when DIRECTIONS ARE FOLLOWED, Voluoble Manual of 
Rust Control free with order. 


On sale at Sears Stores, 50c and $1.00 


SEARS, ROEBUCK AND CO. 
CHICAGO, ILLINOIS 


' arc welding +" 
manual end text’ 
book...§g00 


When Writing Advertisers 
Please Mention Popular Science 


« can make dowels that match you 
Amazing new SPEE-DOWL. make 
erfect. burnished dowels for 
Arrows. eabinet work or other 
projects. Simply rotate wood 


GUIDE FIisHED 
CHUCK KNIFE WoLes “DOWEL 


8/16" sizes. Only $1! Send check or 
wr 


SPEE- ial—any 4 sizes $3: complete set. ol 
Unconditionally guaranteed. Free literature. 


‘SPEE-DOWL, Dept. B, 34 Mali Dr., North Plainfield, N. J. 


M.O. now for yous 


OF 


UAFAYETLE 


RADIO 


and 


ELECTRONIC 
CATALOG 


SEND FOR IT TODAY! 


It's on the press! ..,144 pages packed with 
the latest in radio parts, radio sets, ham 

ar and test equipment. This big new 

fayette Catalog will offer you the most 
complete line of everything that's new in 
radio and electronics, Plus an added extra 
; + « @ special bargain section that lists 
hundreds of surplus, standard-make radio 
and electronic parts at money- ing 
prices, Mail the coupon below NOW —re- 
serve your FREE copy—and cash in on 
these smashing radio values! 


Radio sets and combinations 
The newest in ham g 


LAFAYETTE Zactio 


RADIO WIRE TELEVISION INC. 
100 Sixth Ave., New York 13 
Boston 10 * Newark 2 


ies Lala 
, FREE copy of the big, Lafa- 
Reve Catalog and send as soon as ready 


NAME 


ADDRESS 


PASTE ON PENNY POSTCARD. MAIL TODAY! 
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7 WAYS 10 GET AHEAD! 


Help yourself to be more capable on your job and 
in your daily affairs, with these useful guides: 


@ TECHNICAL HANDBOOK 


sat ot | 
ales | 
for calculating spur gears. 108 pages. 


© ELEMENTS OF RADIO 


pet meeesse set 9 
Rotsaamea Mes & 
Ree fi 
eras 
Ep rege ep ce 


© FUNDAMENTALS OF ENGINEERING DRAWING 


fom practice ‘NP OPRICE paw Ni 
Birtbook ot Bas pages Price $6.00 | 


© COLLEGE COURSE IN BUSINESS MATHEMATICS 


‘Tells you how to figure discounts, commissl 
ifheturing’ costs. payrolls, depreciation. simple 

Hane erent, retin Inventnent 

tallment ngtients, nocial security 

forknor aout mathematics for BUSH 

‘ozens of tablen, 

figuring: 34 


ib: 
6 HOW-TO MAKE MONEY IN REAL ESTATE 


| 


a 
© suo YOUR VOCABULARY 


Use 
‘word 


sree emetic 


st 
© HOW TO WIN WHAT YOU WANT 
Mop bere ei he 
RE aman hs, ak pe oe ERO 


iS 
‘tAbtT Or WINNING = from 


EXAMINE FRE 


ENTICE-HALL, 
70 Filth Avenue, New York 11, N.Y. 


Send me at once the books checked below: 


Techinleal Handbenk"E] Googe Cour tn 
G $1.00 5 Business Math. 
I loments of rain 2, 
$4.00. How to Make Moner 
ies Batata 


(Butta Your Vocabulary [] Win What You. 
#140 

After 5 days, T will either send payment 

age) ot eluent “he bouks to Found owe 


Name. 


Address 
City & Stato 
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Hole Driller for Loose Leaves 
Warn the Smead Kwik-Twst Drill, it is 


| a simple matter to cut quarter-inch holes 


through a half-inch pile of paper with little 
more than a twist of the wrist. A celluloid 
template is furnished for drilling holes to 
fit all types of loose-leaf binders. Extra bits 
are obtainable. 


No Excuse for Dull Knives 


Cansotoy-cemented carbide, a war-de- 
veloped metal rivaling the diamond in hard- 
ness, has been put to use by Carboloy, Inc., 
as a knife sharpener of exceptional efficacy. 
Two or three swishes of a blade across the 
surface of the sharpener prepare a knife 
for almost any cutting job. 


Teleran (a contraction of TELE- 
vision — Radar Air Navigation) 
collects all of the necessary infor- 
mation on the ground by radar, 
and then instantly transmits a 
television picture of the assem- 
bled data to the pilot aloft in the 
airplane. 


On his receiver the pilot sees a 
paws showing the position of 
is airplane and the position of 
all other aircraft near his altitude. 
This is superimposed upon a ter- 
rain map complete with route 
markings, weather conditions 


Teleran pictures—air traffic control by radar plus television. 


Teleran—"radio eyes" for blind flying! 


and unmistakable visual 
structions to make his job 


Teleran—another achievement 
of RCA—is being developed with 
Amny Air Forces co-operation by 
RCA Laboratories and RCA 
Victor. Moreover, when you buy 
any product bearing the RCA or 
RCA Victor monogram, you get 
one of the finest instruments of its 
kind science has yet achieved. 


in- 
ier. 


Radio Corporation of America, RCA 
Building, Radio City, New York 20... 
Listen to The RCA Victor Show, Sundays, 
2:00 P.M., Eastern Standard Time, over 
the NBC Network. 


> SEE lit r 


Instrument Panel of the Fu- 
ture. The Teleran indicator, 
mounted in a cockpit, greath 
simplifies the pilot's job wi 
its quickly understood picture 
showing his position relative 
to the airport and to other 
planes in the vicinity. 


RADIO CORPORATION of AMERICA 


BOICE-CRANE 
POWER TOOLS 


for shop men and 
homecraftsmen. 


saw.sowerins 


Write for literature on this 
versatile, low-cost, 
sturdy line. 
BOICE-CRANE COMPANY 
944 Central Ave., Toledo 6, Ohio 


gly BLACKHEADS 
UT IN SECONDS 


Try VACUTEX 
Blacthead-Remover 


“Spar” All-Metal 
MICROSCOPE 


Special Price Te Sebols Aad Clas a Gaaaty 
MART DISTRIBUTORS 


ATTENTION HOMECRAFTSMEN! 
PLANS 72: Dutch, windrita, 1 


EYE-GLASSES by AL NEW 
‘Send No Money! 


FREE Scientife Sight Test Chart 


Write today. 
U.S. EYE-GLASSES CO. doc. SSSeMEMostae 
THE GEM MAKER 


TRAILER AXLES, HITCHES, AND PARTS 
Sralled axics” hitches, and “other trailer 
parts, contact us prompt 
‘Write for free literature 
HAMMER BLOW TOOL COMPANY, Dept. D-14, WAUSAU, WIS. 


oem 78, Cheng Be 


rian 8. mary Be, 


MEDICO ‘ 


FILTERED 
SMOKING 


—— A 
OA WATERPROOF 
SHOCKPROOF 


The replaceable filter in 


Prank MEDICO Pipes 


Cuts down nicotine, 
whirlcools smoke 


Reduces tongue-bite, 
collects flakes and 
slugs, absorbs juices 


Cleaner, cooler smoke 
enters your mouth 


© REPLACE FILTER 
WHEN DISCOLORED 


All Woes ond maha of watches 


BELL WATCH COMPANY, INC. 


Time ond Life Bldg., Rockefeller Center, New York 20, X. ¥. 


AUTOMATIC RETOOTHER '°S.ws"? 


8] 
Makes New Profits ith box ot 
\ with box 
Cute ew teeth - Wo fiters 
4 to 16 points. Old 3 
teeth fa ot a8 Shank MEDICO 


overate. A pertect THE LARGEST-SELLING FILTER PIPE 
1 


1931 Venice Bivd.. 
J. Los Angeles 34, Calif. fl 


Say You Saw It 
__In Fopuir Science 


4 KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


Eis K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. ¥. 
ocr 
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helps you 
.S Cee 


A Rig Pay Business~s0d\'+all yours! 
Wa vo easy 10 sar your own Job walding WoRaRT 
‘shop and reap the big dividends that Hobart Jy lactic 


alate! Mahe Your own gas deive 
Portable are welder wsing the Hebert “Build 
‘Your Own,” a reconditioned motor and chasis. 
Tree booklet giver complete instructions 
Send the Coupon tor complete de- 
tails on the Hobart Ara Welder you desire = 


theres ne sbigon 
a ss 


HOBART BROTHERS COMP: 
Worlds Lergest Builders of are Welders” ™ 


BOX P-106, TROY, OHIO. "Ore of tbe 


Are Welders Vest 
Pontes Gaite oo8 


Plastic Raincoat for Hats 


A civiian adap. 
tation of the water- 
proof hat covers worn 
by service men during 
the war is now avail- 
able. Called Rainat, 
the cover is made of 
transparent vinyl plas- 
tic film, and is pro- 
vided in three 
An elastic band makes 
it easily adjustable to various widths of 
brim. When not in use, the Rainat can be 
folded to the size of a handkerchief, put 
in an envelope, and carried in even a small 
pocket (inset) as insurance against sudden 
rain. Nearly any size of man’s hat can be 
protected by the cover. 


Tiny Selenium Rectifier 


Tue new selenium postage-stamp_ size 
rectifier developed by the Federal Tele- 
phone and Radio Corp., Newark, N. J., has 

‘a wide range of uses, 
including the re- 
placement of as 
many as 29 different 
rectifier-type tubes 
now used in various 
radio receivers. Ad- 
vantages include du- 
rability, economy in 
space needs, cooler 
operation, and no 
warm-up period. 


Constance ond Wesley Musller, undersea explorer 


specie fh Irian whe follow them from ree 


slong the ocean fast! (Yes! That 


sherk!) 


THEY EXPLORE THE OCEAN FLOOR 


-+.and find a hundred uses for X-acto 


HERE'S never a dull moment in the sea- 
going life of the Muellers, They run thi 
‘own 40-foot cruiser, do their own diving, 
their own photographs, and coax the “monsters! 
of the deep to pose for them. 
In their laboratory, in designing and repair- 


nondescript group of tools we formerly used, 
because we found them stronger, safer, keener, 


13 Blade Shapes Quickly Interchangeable! 
Landlubbers, too, find X-acto Knives do their 
hobby and business cutting jobs, quicker, better 
and easier. With 3 all-metal handle styles (No 


ing their equipment, in preparing their photo- ALL METAL 
sraphs for publication, they “encounter a hun- more substitute plastica!) and 13 different blade Sacto Nev 2 aetld 
dred jobs requiring implements for delicate as shapes, X-acto is always scalpel-sharp, always Duraluminun gaye 


well as heavy cutting” And that's a hundred 


jobs for X-acto! In 


ready. Amateurs or experts... whittlers, model 
builders, sculptors in paper, wood or plastics... 
choose X-acto for fun and best results, 


Kenero 
Keives, Tools. Chests, 
Soe%0 $12.50, 


X-acto Crescent 
Products Co., Ine, 
440 Fourth Ave, 
New York 16, N. ¥. 


X-acto (Y) 


KNIVES &TOOLS 
‘At hardware, hobby and gift shops. 


Ws Got Everything! No. 85 X-acto Tool Chest 
‘=3 all-metal knives: full assortment of blades: 
‘saw; sander; stripper; planer; drills and hold- 
i seers; complete in wooden chews, 


‘Ref. U.S. Pat. OF. 
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Perfection 
in a pipe... 
_YOURS TO ENJOY 


‘We know that for sheer smoking enjoyment 
you're going ro like a Sterling Hall. It’s cool, 
‘sweet and has a full, free draught ~ thanks to 
thoroughly aged IMPORTED briar, superior 
design and perfect workmanship. Its hand- 
some lines, beautiful grain and its inlaid 
sterling silver band add a note of distinction 
any pipe smoker will appreciate. That band, 
moreover, adds strength co the shank and 
maintains a perfect fit for the stem. 

See Sterling Hall at your dealer's. Made in 
1 full range of models. 

Sterling Hall, Standard, $3.50 
Sterling Hall, Hand Made, $5,00 
Sterling Hall, Highest Grade, $7.50 


Briarcraft, Inc., 347 Fifth Avenue, New York 16,1.Y. 


Sterling Hall 


BY BRIARCRAFT 


De a Getter Yok 


WITH ONE OF THESE 


EMPIRE LEVELS 


‘Smaliest, most EMPIRE TORPEDO LEVEL 
hondy ond eceerote 
Level ‘Cigar 


corners 
9” long. Hos Level, 
No. 26" 


ochat. Aluminum stock, Only 3 
jumb, 45° Vial 


ALUMINUM LEVEL — 
Rachined, a Beovtiful Tool, 


MFG. CO 


64, Wi 


EMPIRE LEVEL 


FOR LESS THAN $50! 
save FOOD 
Zoro temperature treenee and stores 


Sfructions ‘and 14 Siew detail $2.00 


MASON FREEZERS, DEPT. "GENEVA, W.Y. 


ALLWAYS SPIRAL 
SAW BLADE! 


‘ORDER THROUGH YOUR 


DEALER! TYLER MFG. CO. 


998 pie Blvd Samed Monica, Calif, 


More fun from your wood- 
_—<aa | working hobby... 
) when you're a reguler reader of 
THE 


DELTA MANUFACTURING DIVISION 
Rockwell Manufacturing Company 
6891 E. Vienna Ave., Milwaukee 1, Wis 


ips 


ttibure indeed, for it comes from men 
J 


‘who know saws 
The reasons for this pref 

Tor’ rood, ‘lean ‘cuttin 

Ask your Hardware Reniler for a fine 
ooking. fine performing’ Disston’ Saw. 
fo at ht fo 3 HE copy ot The 
Dissron Siw, Tool and File Mantal, 

waite €0 us dieect 


HENRY DISSTON & SONS, INC. 
iphia 3: 


Th t 
LISTON ‘srpensers vse 


(0 bul, wks anywhere Compe with 
‘erie atl plo eat ed 
usar! manual cot 
{Sry ad wepbyserp baling td oper 
ig nrc. us “Lae” pk 


only 
$295 


complete 


soldering o bere requed Uses any type 
‘upbone.Thowsods intae MONEY BACK 
GUARANTEE. See your desler today. Or 
Brim pdb ig 89 et 
tobe Pt 


KITCRAFT INC. 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 


Paid (in US.) for only $1. Fall 
back guarantee, order now. 


DONALD DURHAM CO. 


Bor 801-N. Des Moines, Iowa 


GET YOUR 
RADIATOR READY 
FOR WINTER 


CLEAN OUT RUST 


with DU PONT 
Cooling System CLEANSER 


Here's a safe, sure way to clean 
‘out rust and scale—to get ready 
for anti freeze, Just pour a can of 
PONT COOLING SYSTEM 
CLEANSER. into your radiator 
fun the enging for 30 minutes of 
more, drain. No. reverse 
Hashing needed, No fussing with q 
the hose or flush gun, 


Then KEEP OUT RUST 
with DU PONT 
Acid ond Rust INHIBITOR 


After cleaning out the radiator, you cua 
keep it free from rust all season by pour- 


forming, and keeps out acid, t00. 


AVOID RADIATOR LEAKS 
with DU PONT 
Cooling System SEALER 


‘You can stop leaks quickly and securely 
pans ake the cooling arstem LEAK. 

PROOF—I NT 
COOLING SYSTEM SEALER. Ie-mill 
not clog the radiator. 


UEDD serren rives rox serrex uvine 


THROUGH CHEMISTRY 
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THEYRE BACK! 


‘The favored 2% x 3% Speed GRAPHIC is “back 
from the wars” and again available for your inspec- 


tion at GRAFLEX speed 
GRAPHIC, SpeedGRAPHIC | 
family, com! ning features in a | 


compact, easy-to-handle camera that will delight the | 
most exacting photographer. See your GRAFLEX 
Dealer —or write to Room 90, GRAFLEX, Inc,, | 
Rochester 8, New York, for an illustrated brochure | 


describing the all-purpose applications of the Speed 
GRAPHIC family of great cameras! 
Rochester 8 | 


GRAPLEX, we., "rss 


VISIT Grofiex Information Centers — At 50 Rockefeller Plato, 
_New York, N.Y. and 3045 Wilshire Blvd, Los Angeles, Calif. | 


SICKNESS or ACCIDENT 
can’t rob me of my savings 

\ I'VE A FAMILY MUTUAL 
ae HOSPITALIZATION POLICY 


A pay - 


oo zx 
‘hospital, 


EACH ADULT 


We A DAY + EACH CHILD 


Please send me, wtthout obligation. complete information om 
Jour Ecsnamt Honpuatoation Pam 


NAME es 
‘AppRess_—— 
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tonding line o 
Concession 


tor fslt cutckiy: Eeally moved while 
|B) sow WG ser oss singe: 


2 i ich. 
NEW OTTAWA Wood Saw 


FOR TRACTORS Makes wood saw- 
ing fast; eaty. Cuts enough wood to pay 


‘blade: send for FREE details, 
price % OTTAWA MFG.CO., Wid! Oak Ave.,Ottawa,Kans. 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms s 


ihe. chafing plate, 38¢ 
Aibsertweesy but send Us 200"and we will malt, you 
fenerous trial box D1. wo. 


KLUTCH CO., Box 4694-H, ELMIRA, N. Y. | 


EPAGES 


GLUE 


Tools 
_ leather 


§ 


Engraves 
Jewelry 


em 
BURGESS 


, vibro-tool 


Decorates 


a& 


Carves 


——| HUNTING & FISHING 
HUNTING |} is « montniy macazine crammed 


FIsHING | 


dog 


thunt--countloss ha 

more fun to your days ahead. 
Trial Offer 

Send 25c In stamps or coin and we 

will send you Hunting & Fishing 

Tor abx months 

HUNTING & FISHING 
Boston, 


‘Want better 
alias, dandruf, 
\USH, new electric 


\ For jobs like this... 


—But for gluing UNLIKE 


surfaces, 


CASCO 
FLEXIBLE 
CEMENT 


Wood to metal... 


ag 


Leather to fabric . . . 


FLEXIBLE 
CEMENT 


Plastic to felt... 


SS 


eat 
Withstands shocks... 


resists moisture... 


clean and easy to use! 


25¢ AT YOUR HARDWARE STORE 


CASEIN COMPANY OF AMERICA * NEW YORK 17, Nv. ¥. 
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BETTER WOODWORKING 


THESE 2 EASY WAYS! 


fa ADJUSTABLE GRINDING ATTACHMENT 


Chisels and plone iron 
bledes can now be given a 
new tool grind. Convenient, 
time ond money saving, 
your work will greatly im- 2 
prove using keener cutting 
edges. Easy to install and 
use. $6.95 


2 ROTARY SANDER 


Operated with drill press 
or large electric dri 

Rotary Sonder 
for surface or 
ling. Produces smooth, 
true, accurate surfaces — 
without ripples or uneven- 
ness. $4.95 


At deolers or sent direct on receipt of purchase 
price.Send for descriptive folders. Write Dept. A 


READ-LEWIS MACHINE CO. 
Troy, 


NEW TOOL READY 


War Industry's Handy, All Round Machine 
Wow Available 
To Wome seeuel 


Ye a 


aves and polishes sod, 


MEAD SPECIALTIES 


4 114N. Knox Ave,,Dept.2106,Chleazod: 
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Fistula May Often 
Result From Piles 


FREE BOOK — Gives Facts On 
Astocisted Alinants 


today—a card 


Clinic, Suite 1049, 926 


At drug) 
and cigar 


Pyxice REPAIR CRACKED 
BLOCKS AND HEADS- 
% 


Waluable Catalog. Write fod 
TaD Leder Bag, Minnepa 8, Min, 


HOLD-E-ZEE 


AUTOMATIC GRIP 
SCREWDRIVERS > 

go 
MORE WORK 


IN LESS 2 ou” 


< 
Hold-E-Zees do the job better, faster. They excel 
wherever screwdrivers are used. Gripper instantly 
released by spring action, sliding up out of way 
when not in use. All materials highest quality. 


AT LEADING DEALERS EVERYWHERE 


++-@ profitable future with this 
NEW LINCOLN WELDER 


Ben Braucher, McDonaldsville, Obi is enthusiastic 
about this new “Flee-Arc Jr” 


for grener income. Prot from plowshares alone is 
‘about $5 per hour. 


Farmers, garages, machine shops 
and repair shops are nH 
new ‘low-priced. Lincoln 


are striking as 
ng a match on a 
20 t0 180 amps. 
ial tuning” control — no 
plugs or taps. Meets power com- 
pany and REA requirements. Write 
for free Bul. 365 today 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 5, 


anfactures of hr Waldog fa 


OTTAWA TRACTOR SAW 


Joga easiest ila trees, ‘operat 
aandain doe, Built totast with heavy; at saw blade: Pos: 
itive ay clutch control; uses power take-off any tractor. 
OTTAWA MFG. ‘co. D-1001 Forest Ave., Ottawa, Kan. 
Say You Saw 
It In Popular Science 
May Cause Fatal Infect Tope 


‘tel KLIPETTE 1. soronmon 2 


Hollis 


move hoir from nose end ears ff, 
than with KUPETTE, Smooth, / 


HoitIS Co. 


UPETES $1 oa eo 
‘Sat sond, I may toon he cbove for Sched = 0 Some 
Tsien 


Endod 
(oie 70 Fodesi 
Nom 


A 
9 


guick@e we 


Anybody can be a candid camera 
expert almost overnight with the new 


MERCURY IL... Um 


ESPECIALLY 
DESIGNED 
FOR COLOR 
(MERCURY It will take 
the blush outof your 
family album. Now 
anyone can take 
striking portraits or 

lit-second action 
thot ts amazing 
simplicity and f iproof features make this _pre- 
cision instrument perfect for both camera rookie and 


camera star. Check Mercury II before choosing a 
new camera. 


Uhversat [amera 
[DRPORATION 


NEW YORK + CHICAGO + HOLLYWOOD 
Manufacturers of Mercury, Cintmaster, Corsair Cameras 
‘and Photographic Equipment 
ocr. 
1948 


263 


Y 


Uf BE SURE WITH A_ 


The STANLEY TOOL GUIDE 


Get this bie book describing care and use of 
. Over 200 illustrations. Only 


HICoLonED oPOTTERy 


sine analy 


“COMPASS, L 


When time on the 
road is important 
directions conf 


ite i | ‘ai NEVER 
ical} SUSPECT CAUSE 
eco: QF BACKACHES 


requirements. It's ‘This Old Treatment Often 


ndtany sufferers relieve naeging backache quickly, once 
r that the real cause of their trouble may 


tived kidneys 
hhc ildneys are Nature's chief way, of taking, the ex: 


Sport 


RETALERS | Makes aperfectgift. 


Send for amazing booklet, “How to coms acids and waste out of the blood. ‘They help most 
ITH | je pasa about 8 pints a day. 
Fics foea Wop WEL pouracrane ] Phen dinar of "kine, fretion permits polsonous 
. matter to remain in your blood, it may cause’ nagein 
Backache, rheumatic pains, leg ‘painn Toss of pep and 


eting un, night, swelling, Bufiness under the 
INSTRUMENT rg 
CORPORATION 

CHICAGO 1, ILLINOIS 


, A VEST ba SIZE RADIO! 


Sie aeed an 


SEND ONLY 81.00 rer: fab 


ata pe 


PAKETTE ELECTRIC COMPANY Department PS-10 Kearney, Nebraska 


POPULAR 
264 science 


Dhaati- Lime TIGHTENS LY 
FALSE TEETH BEST \j 


ADVERTISING QFFERY 


SLIGHT “SECONDS” OF OUR 


FIT PERFECTLY PERMANENTLY!) | MRYAtKot cada) 
Pete atte eect ae SIRE aie oe 

Smiaihenee se siekk meaty hates | |agade of the finest IMPORTED 
eS athe eS puny eee of th Be IMPORTED 
These cre our regular $7.50 GOUR- 
Bar cutee Ba oo 


tralners that last for only a few months, PLASTLLINER in guar 
{Enteed to last for the life of your plate’ PLASTI-LINER i NOT a 
onder nor pas AF of pevine fal guaran dental 


te : 
Eves ciety the same ingredients as 


that used by many ie you too Sl get pro. 
fessional results QUICKLY — El “ALLY? SAPE— EASY 


rost- 
PAID 
smokes sweet 
and cool with a 
delightful flavor’ 
Fill in and M Mail i Coupon Today _ 


1 WALLY FRANK, , Lid.” 
180 NASSAU ST,, NEW YORK 7, N.Y. 

H Enclosed. find $2.00. for which sen 

! 


per or ower 12 for both. Sold on money-back guarantee 
Save’ Dy enclosing money. PLASTI-LINER CO. 
DilPr<4iG, us WaUURIDGE HUILDIKG, BUFFALO 2. N.Y 


‘WHAT BOOKS DO YOU WANT? 


Fre quote the lowest markt. prices, No charge for loesting 
jto-Pind and Out-of-Print Books. All books, 
Hard-to-rind end Out-of- In ony way, 1 will 


teiura the pipe end you will refund my $2.00. 
SEARCHLIGHT BOOK CENTRE 
New PRINT NAME AND ADDRESS BELOW 


URNED ‘OUT or BROKEN ELECTRIC 


{EATING ELEMENTS REPAIRED 


WRITE FOR FREE 48 PAGE BOOK 


“Success with Dogs” 


Get this information. 


OPTICAL TLLUSION Tale anatnate 2 set ln 
Vontfou makes drawing simple fig At lent. 


Say You Saw 
It In Popular Science 


cue? 5 finger Miter Master takes the 
6 2 BlaeTER G CONVENIENT place of an expensive miter 

ACCURATE box accurately set to any 
Lools ca | 3 atric” angle. Scale marked for m 


eee tering 5, 6, and 8-sided 


frames. Steel construction. 
Built to last a lifetime. If your dealer 
you we will 


antee. If not satisfied within ten days 
for any reason whatsoever, your money 
will be refunded. 


MASTER SPECIALTY COMPANY 


3024 EAST LAKE STREET © MINNEAPOLIS 6, MINN. 
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SAVE FUEL 


Mertiio 


* A. pliable, plastic 
weather-stripping, easi- 
ly, quickly applied to 
windows, doors, base- 


boards. Stops expensive 
heat leaks. 


Just press into place. 
Use inside or outside. 
Can be painted. Mortite 
does not shrink or 
crack. Also plugs cracks 
around drainboards, 
bathtubs, etc, 

Roll covers about 80 feet, 
enough for 5 windows. 


.25 AT HARDWARE,PAINT,DEPT. 
STORES ANDLUMBER YARDS 
Ask for Mortite Booklet! 

J. W. MORTELL CO. 

534 Burch St, Kankakee, IMinols 


ond Canada 


saws and cross-cut circular saws can be 

filed on this ONE machine, 
THERE ARE HUNDREDS OF SAWS TO BE FILED in 
rd by farmers, carpenters, 


 W. L. Tarrant writes: 


Business worked up and 


gannot keep up with, 
the work." 


Send for 
FREE PLAN 


FOLEY MANUFACTURING CO. 
1019.6 FeleyBidg., Minneapolis 13, Minnesota 
‘Send Free Pan on Saw Filing busines, no cbligation 


Name, 


Nasa 


POPULAR 
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SEND FOR THis 
TIME SAVING 


OHMITE 


Ohm’s Law Calculator 


Figures Ohms, 
Watts, Amperes, 
Volts... Quickly! 
Any Ohm’s Law 
[[if} Problem solved 
hone setting 

of slide. All values direct reading. (44%4'x9") 

‘Send only 10c in coin to cover cost of handling. 
| OHMITE MFG. CO., 4943 Flourney St.,Chicoge 44,1, 


WHY JOB WORRY? 
LEARN ELECTROPLATING 


Ny bold uncrowded: Intereting buslnes: | Port op 
5 i al, Sliver, ete, Send 


‘Office Box 176, 
‘National City, California 


MAGIC FOR EVERYONE 


Ronderful magical tricks for Pocket. Parlor. Club or Stage, 

Amusing Hobby, Profitable Profession, Profusely  Iiustrat 

GBaloe of over 390 Maule Tricks nent Yor 30 cin, 
Magician, 2463 Kensington Ave., PI 


Do What Others Now Do— 
Wear 2 Form Fitting 
MILLER Truss 
which provides natural free: 
om antl comfort tn working, 
saiting, playing, bore, back 
os iecceastce 


Write me todey for FREE 
descriptive circular. Sent in plain, a 


FRED B. MILLER Manufacturer 
Dept.P.S. Hagerstown, Maryland. 


PLASTIC 


FUN—AND PROFITS—FOR YOU! 
Went @ hobby?,.. Fabri 


‘ond gift stores! Vetera: 
‘pportunity! 

€-B PLASTICS HANDBOOK TELLS HOW 
You can learn easily at home to fabricate 
plastics. They're simple to 


folor. Practice with @ 


materials, and you 


need fore 
The new Carmen-Bronton PLASTICS HAND- a few step TOI 
BOOK gives you all the "tricks of the trade 
in fabricating Plesiglay Lucite, Bakelite, Poly 


ite, and other plostics. It tells 
how 10 establish your own business It 


GET STARTED TODAY! 


NEW LOW PRICES 
NEW HANDBOOK 


! 


BRINGS 
\s0TH B16 


MOTTLED THERMATONE 
POLYSTYRENE = VINYL FILM. 
JASTIC LEATHER + FLEXGLASS 


lon te 


WAR BARGAINS in 
LENSES and PRISMS 


NOW! MAKE YOUR 
OWN BINOCULARS! 
Complete Set of LENSES 
‘and PRISMS from 
Navy's 7x50 Model 


Save up to $150.00! 


unusual opportu. 
cure a fine set of 


Gition Lenses are Cemented and have th 
Eoating, “Complete assembly directions included tor wither 


Block e102." Binocular Set of Lense 
nisms - $25.00 Postpaid 


2°achromatic Lenses for projecting. plus 2 Condensing Lenses 
aud plece of iieat Absorbine Glass with directions 
4 $3.10 Postosid 
i. Fe—Diain.” 73 sain. Perec’ Condition 


Stoci sx 
TANK Prise 90-45-45 de. 594° Yond. 294? wide, Roely 
k= 3004-N Siivered Prism (new & perfect) $2.00 Pestoaid 
Pinin Prism (new & perfect) --$2-00 Postpaid 
Siivered Prism. (Secgnd) 
Plain Prism (Second) 


EDMUND SALVAGE co. 


P. ©, AUDUBON, NEW JERSEY 


NEW P-1 Type—200 Amp. 28 volt D.C. 


Suitable for generating power 
for arc welding, electroplating, 


quick battery charging, Handy 
unit for farm and boat lighting 
plants and other power units 
requiring up to 32 volts. 


Send money order, bank draft o: 
check. F.O.B. Cleveland. Guaranteed 
as described. Satisfaction or your 
money back. 


PARMA SURPLUS CO. 
7010 Hampstead Ave.-Parma 9, Ohio 


q 
TORNADO 


GAS TORCH 


The Modern Way of Soldering 
Ideal for hard and soft soldering. Will 
Heat quickly: solder will dow freely and 
‘o compressed air ‘required. 
10 pump." Self-adjusting. Sate, 
Economical. Can be used for annealing 
small parts and bending metal parts, Gene 
rates a heat of 1700" Fatrenbal Simp 
connect to any illuminating gas jet 
rubber hose and operate, ‘Tornado Torch No. 119 com 
jasy to Plate CHROMIUM | s0cr.ors fg waza, 2a tore No 18 cones 
ody, SILVER, NICKEL, COPPER | The Tornado Gas Torch No. 119, complete with three tipe, 
=. For Pleasure ond Profit! | is $2.85." See your denler or onder direct. "Send check of 
11 jou have a workshop—at home or fn baste | TONEY order— post paid 
‘ygu peed, this ew Warner Elecere- | Robert Manufacturing Co, Inc, 204 E. 44th St, New York 17, N.Y. 


APPLIANCE 
So TESTER $1095 


LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 


i WAS Seem GO OE 


WARNER ELECTRIC CO, 1832 Jarvis Avenue, cnteage 20, eet. «-2 | FREE. si", 22° 
[| Gentlemen: Send Free Sample and Details tot HANLAN CO., 1419.8, West Jefferson, Los Angeles 7, Calif. 


PRODUCTION DIES' 


Our Specialty, Give us a try at your produc- 

tion problems. 

D.C. MOTORS, good delivery on Hi, %4 and 
Mftrs. of A.C. Generators, Converters, 

eaiteney’ Chargers, 

KATO ENGINEERING COMPANY 

Mankato, Minn. 


RADIO PARTS GRAB BAG! 


Naloe assortment of Colls, Condensers, ‘Trans 
‘senator Controls. ete. “An exporiment- 

er dream. Order todny) Oni 2 
MARKO SUPPLY, Dept. P'S. 16 

2924 Loran Bivd. Chicago 47, m1, 


cn for yourself, wher 
for senders ee W peste for yas 6 WINDOW SIGN LETTERS 
ages ELS a Rees “Sats MT 


2s you desire... It all depends 


So ANALYZE HANDWRITING 
titled “Opportunities in Floor Sur+ Thee 


facing". Use coupon ond en- 
close 25 cents in coin or stomps 


AMERICAN | 


FLOOR SURFACING MACHINE CO. 


© EET had 50 tomes 00 Fy Ss 
© 16S Fors 
@ mehowlcanstartmyowniiooe 


Nome. 
Street, 


City. 
@cecccecece 


i ee ameter 
— aoa 126 Most, Missourts 


Ribdwritiog anal 


EXTRA MONEY FOR XMAS! 


ie 
“SELL 


WALLET 
INSERTS 


3.3 St, Brookyn 11,ALY. 


sree 
MARCOT KEY MACHINE 
4 Key Machine 


Immediate 
livery 


ree! OEE G 


K.C. CARD CO., 838 South Wabash Ave., Chicago 3, Il, 


Cas) Sure Grip 


) Sem TACUUM 
BOTTLE 
STOPPER 


Say You Saw 
ft In Popular Science 


3 MAKE YOUR OWN 


COSTUME JEWELRY 


BIG EARNINGS AT HOME 


ee 
ee 
ae 

iii tonvare carasonue 


PHILADELPHIA BADGE, 1007 FILBERT ST., PHILA. 7, PA. 


MODEL 520 MODEL 420A “pre? 
eglator 


oe ae 

Want Moriing 
COAL HEATER 

Heats ‘All Day and Night WITHOUT REFUELING! 


Tse ob pods Regie no sei i 

taal Sb Bast = ae 

sete Whit MORNING “te Your Sse’ 
Locne stove company 


114 West 11th St. Kansas City 6, Mo. 
(Ky 


Look! Servicemen-Civilians too! 


sour MILITARY WRIST WATCH 


le by 
‘Swiss Craftsmen 


WRITTEN GUARANTEE 
WITH EVERY WATCH 


fortunate purehase 
Maiteh thie ammating offer 


$8.34 orders ee 
fra within 10-days if mot delighted 


ea 
onis for refund providing watch has not 

pax | for refund’ providing watch has not 
Jplus 10 % Fed. 71 refund providing 


Hurry—Order Now~ Supply Limited! 
AMERICAN MERCHANDISING 
Dept. PSW-4 12 Adams Ave. Monte 


Shop 


ais Complete Home Work, 
s 


Durable! Powerfull Heavily Bulltt 
LATHE Five power tool in one compact unit 
Cy DRILL ity bronge bearings: Lathe 
tween centers, 6" or 8” cir 

EES aw. Drill press pulls $4” drill | 
CIRCULAR SAW si HP. motor, ‘De- 
EMERY WHEEL sited to handle all’ types of ‘home 
‘working jobs. Get the facts now 
SANDER tefore prices advance. Write Today! 


EMRICK INC., DEPT. S10 


1602 FULFORD ST. 
KALAMAZOO, MICHIGAN 


Big Boy RATCHET SET 


Hore Js the ratchet set you've been waiting for 
1i'single hex. double hex: double square 
hoaty duty ratchet ‘wrench ‘Spintite 
fut driver ‘with plaatie. handle. Univer 


T7'pe, set only: 7 
2 


. FULFLO FILTERS 

. This famous filter, one of the best made, now 
available again. Can be used for alt. gas, oF 
oli, Stands 250 Ibe” pressure. Has i¢* talet 


and outlet LP.T, Heavy bracket 
Mounting. Furnlahed complete rea 
Overnil size 3-9/11" dia, 5” 
By Tos. No, 4753, 


contr $195 sus osuer, 
play Table Motor 


Many practical and 
experimental uses for 
this ‘extremely. slow 
eared motor. 110 ¥. 
S0'cycle AC. 20 1b. 
cap.” Cord and plug 
nel. Astonishing low 
Brice! Less Table top. 


to install. | 
‘igh.’ Ship. We. 


3@un, Ee 


G & E EQUIPMENT SUPPLY Co. 


Dept. PS10, 400 N. Sangamon St. Chicago 22, Ill. 


POPULAR 
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Tightens 
FALSE TEETH 


or NO COST 


lew discovery mak: 
et ee ike 
wing your own teeth again, For uppers and lowers 


Easy to Apply at Home...Simply saaceze vane 


SEND NO MONEY 
Order a tube toy, for only $1.00 (depot with 
‘Swnpostman). Exchapplleationof “GUM GIlEPEI® 
(Gunranteed to last from to.6 months and delight you 
‘ompletely or your moncy will be cheerfully refunded. 
GUM GRIPPER, INC. 
127 N. Dearborn St., Dept. 72-N.Chicago2,IIl, 


liquid Rubber Latex 


Rubber Moulds—Plaster Models 


with our 
orth of 
uetlons 


Start your own full or part time profitable busines 


sample ants 50 Frid aU ny 
wine te Sateen 
WITH AMAZING 
NEW MAGIC DICE 


i ul 

‘Oils "profesion rn 

gh a8 $50 to $100, weekly. Not medical or chitopody = 
for home training—no further capi 

fo good to ‘buy, no agency. Write for fre 


sc PG CHRISTARS CARDS 


WITH SENDERS NAME 


Fr * 


‘SUNSHINE ART STUDIOS. 115) 


What = Mason Wants 


We haye Important Mas 
Blue Lodge, Chapter, Cor 
Scotti: . and Shrine. 
‘OUR RITUALS ARE USED THE WORLD OVER 
Send for free catalog of Dooks and rituals for Masons, 
Odd Fellows. Knights of Pythias, Knights of Colimbur. et 
EZRA A. COOK, Publisher, P.O. 796, RO Chicago 90, 


MICROSCOPES 
opPiten NEWEU 


books for 
mandery, 


‘SUPPLIES “ACCESSORIES 
Fiat mrrgusers 


NATIONAL SCIENTIFIC INSTRUMENT COlI9CHAMBERS ST NY 


NEW THOR “B” ENGINE-$9.95 


‘THO! ‘Sensational minia- 
oline engine that really works 
power performance featuring new 
presto starting device. Smooth. velveted 
ower that roars into action with 
Bf the wrist" Over 15.000 already 
this year. Complete with coll, condenser 
and Tully iflustrated instructions. only 
$9-95. Ready to run. gu: 
al models. Send $1. 
‘COB, or send $10.20 and we 


FREE Just off the Press, Send for big 40- 
a log with over 
7.000 listed 


3.” Write for it now-—no obligation. 


WouBY CENTER, INC. 
156 W. 22nd Ske, Me Ye A, Me Ye 


How to Make 
Money By Mail 


ALWAYS. AY 
UUnigue ELECTRICAL 
BRINGS OOZEKS TO. 
Stcont 


B. DOWICK 


48 PLANS $1.00 + FREE 75¢ MARTIN HOUSE PLAN 
rN 


EXERCISE Cours 


GANS courses only $1.00. No stamps accepted. 
GOOD BAR BELL CO., Dept. PS, Reading, Pa. 


nunioaw Ave. Jersey City 4, NJ. 


et BAR BELLS 


. | HOWARD ST. HOUSE, Melrose 76E, Massachusetts 


COLLET CHUCK ATTACHMENT 
Hand Lever Type 
Carried in stock for 9" South Bend, 10° 


Atlas, 10° Logan, 12° Craftsman Lathes, 
Price each....-.% 


Say You Saw It 
In Popular Science 


HB EXPANSIVE BIT 


NEW 
weavy ouTY 


1930 Santa Monies 
Beverly Mills, California 


TOOL 


Collets to Mt, from stock, each $3.78 
Send check or money order to 


CENTER TOOL Co. 
152 Centre Street, New York 13, N.Y. 


CUTTING EDGES y 


© Quick 


ROLLER 


GUIDE 


hs 
hie 


to hone keen cutting edges on your | Check 
‘ind. plage Bisdes. Precision adjustiment money order 
for" ANY "ANGLE of ‘bevel. Holler “glide makes 95 
Srey, scone juniorm ‘acroan all stone. Lake, OD). 
Past Pato 


Strode“Ideal tor home craftemen, hobbyists, car: 
enters, cabinet makers 
McLAREN INDUSTRIES, INC., Box 606, TROY, N.Y. 
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mean when we 


rer." Sheppard's 

THe the Diesel 

Generating Sots 
st 08 

eo 

Power Units 
i to 56 HP 

Merine 
aT 

Hanover, Pa. | 

THE POWER... 


R. H.SHEPPARD COMPANY, INC. _ 68 Middle St. 
DIESEL'S 


ELECTRICITY FOR ANY JOB 
ANY WHERE 


Reliable, cconomical electri, ge 


Capai 
Sate tie 
S00 volte D.C. Combi 
nation 4.C.-D.C. types, 
65 different models. 
Write for folder 


660 voli 


;ALAWN ORNAMENT-NOVELTY PATTERNS) 


,) fe my 


yanee,350%035,000 | 


n OTTAWA SAW 


= ay ved Ripe 
FELLS TREES, 
3 BIG LOGS, SMALL LOGS, LIMBS 


One motor performs all three operations. Furnished with 
oF Without attachments shown below. ‘Thousands in use, 
‘Make BIG’ profits in 


| OTTAWA MFG. CO., 1001 Pine St., Ottawa, Kansas 


““SPONGEAWAY 


Checks 
Scratching 


heal 


Cordip hit in} 
wie alloys teeing; Kila 
lice, Iso promotes 
Fegrowth of hale Don't 


COLLECT U. S. ARMY 
Shoulder Patches 
Fasc ate each, 
fon 988'00. theta patches 

ry major Aris and Alf Co 


init "Bend thor sample aasortment of batches 
ed spuntrated patch cataionue. Orders trom 


SPRINGER‘S 


270 San Francisco St., __EL_ PASO, TEX. 


fet 


ican 
SUPER DRILL GRINDER 


Sharpens round shank drills 


guarantee. 


272 Seience 


PAINTERS’ 
STRIPING TOOL 


torrente moyen 
et mewersemesiae 
Se ee 


pao 
») 


BALL BEARING 
SPEED-WHEELS 


Build Your Own— 

COASTER WAGONS 

RACERS * SCOOTERS 
\ BIKE TRAILERS 


10 in. Wheel with Tire... $3.25 ea. 
10% deposit required on C.O. 


JIM BROWN TOY COMPANY 
873 E, Tallmadge Ave. ‘Akron 10, Ohio 


LUCITE : 


HOT WATER in 5 minutes 


Send Money Order, Postage Paid or C.0.D. 
Dealers Inquiries invited— 
The Ambory Corporation 

21323 Stephenson Highway, Hazel Park, Michican 


f ply é | 


FOR THIS TIMESAVING 
WOODWORKING TOOL 


] 
| 


‘This easy-reading GREENLEE 
| HANDY CALCULATOR swiftly solves 
} your woodworking problems. Just 
set the diol: convert linear feet to 
board feet, get slope per foot in de- 
‘grees; compare hardness, weights, 
inkage, warping and working 

of various woods. More, too: 

y, thread of 
tool 
°° 


, fits your tool kit, 
red cardboard. Special o 


xt mail. Greenlee Tool Co, 
2130 Columbia A kford, Ill 


_ LT 
GREENLEE 
SE - 


~ 


osu 


95he M3 


GENUINE MILITARY 


WRIST WATCH 


Complete with New Style 


EXPANSION BAND 
LE ll 


23 


eat pO sis as 
isaene 
Waterarested seek tbcry, Re: lg 
oer eee eck ter 
car, unbreakable eivatal, red jowoep © Lond TAX 

a its a 


time. 
tas taxt 


‘Handaomne, 


CORONA ware SALES COMPANY 


jadison St. ‘Chicago 7, tt. 


PRINTING PAYS BIG 


LOWEST PRICES 
on PLEXIGLAS 


Crystal-clear Plexiglas available for immediate sbi 
vent in. all standard shect sizes. Look at these basic 


Tower prices when ordered in quantities o 


M 
50 square feet. Send 10 cents for catalog, listing many 
other plastics and materials, and Plastics Handbook. 


CARMEN BRONSON COMPANY 


rd Street, ‘Mount Vernon, New York 


POPULAR 
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BIG OPPORTUNITY 


BUILDING BLOCKS ° CONCRETE-CINDERS 
‘Men of vision and Modest Capital 


Cap! 
See prosperity and independence in 
this big. fle 


every S hours. 


WRITE = a 
CONCRETE BLOCK EQUIPMENT CO. 
estore i 


60., 154 Nassau i a aoa, New York 7, N.Y. 


PHOTO 
ae 


ENLARGEM 


nT HM, Du Ln ny 3H Yh 4 


oe ATHLETE’S FOOT 


fungous infections, ringworm 


try ULTRA-TONE 


AGIC SALVE 

gf, vets in Pacific grea with 

jars today. “Ask Your 
Srugeist or mail SOc. Agencies ‘oben 


ULTRA CHEMICAL PRODUCTS, Honolulu 46, Hawaii 


NITE-GLO ‘ine KIT 


1,2 mina Locguet—2 9 Lacquer and B 
For Dork No Sire 


He 
a 
z 
3 
& 


Say You Saw It 


In Popular Science 


“WourDilforont 


t's A Novel Cigarette 
penser and Ash Tray 


"Aapidaiad Chain-Out Pops 
te, ¢ igaretic 


1 YR, SUBSCRIPTION TO 
CHIPS « CHATS 


~COMB- A-TRIM 


THE NEW QUICK TRIMMER 


Something New! Trim your hats with~ 


easily by Just pulling trimmer through 
hair Ike an ordi 


RIFLES PISTOLS 


ee Ain BENJAMIN air 


aiiTED Propucts ci 
<1 


0 a 
eS, Cotenon 28. AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


Say You Saw 


DAMS, MERCHANDISE, ¢ It In Popular Science 
ng Watmut™ ste, Now 


Your Favorites are Returning —Watch for Them 


BASS OUTDOOR FOOT WERE 


ocr. 
1946 215 


“WORKMASTER”-for the Well Turned Job 


This 12-inch wood lothe makes 
difficult not to do masterful work 
ery turning operation. 
New in design and outstanding in quality, the 
Darra-James Model 20 for industry and home- 
workshop features these advantages: End play in 
spindle token up without replacing o 
any part of the head, Stee! V-type four-s 
gives variety of spe 
centers assured by accurately machined tongue on 
head and tollstock. 36” centers. 
Structural aluminum alloy 
proof. 8” removable tool r 
tool holder furnished os stondord 
equipment. 


‘Available for Immediate shipment. 


oDarva cfames 


Waterbury 14, Dept. A-10, Connecticut 


~~ PLASTICS 


Ie) =i 


SEND 
eck of Punic Mer, 


lOz= 


BERTON PLASTICS, INC. 
19 W. 2ist St., N.¥.10,N.¥. 


EARN BIG MONEY 
BE AN ARTIST 


Now you really can texcn yourseur to be 
an artist ‘with ‘the help of one of the 
Country's leading art directors—draw 
and ‘paint for magazines, advertisements, 
calendars, etc. Big money, pleasant work. 
Cartooning, Pen & Ink llustration, Pigure 
Drawing, Water Color, 

Painting. Co 


Ge 


BIG MONEY 
FOR YOU IN 


New Added Feature: progressive sketch 
sheets ‘showing. drawing from start to 
completion! 

MONEY BACK GUARANTEE! Fill out cous 
on. enclose in envelope with one dollar 
ill "or money order, and mail to 


HOLLYWOOD ARTISTS 


P.O. Box 2344 Los Angeles 54, Calif. (PS-3) 


NAME, 


JUST OUT—WAR SURPLUS—BRAND NEW 


DIAMOND SAW BLADES 


With Actual Diamond Dust on Cutting Edge 
Formerly Sold up to $30 each! 
Now at greatly reduced pric 


6 inch $3.60—8 inch $4.70—10 inch $5.80 Pain 
Tat oe a asigles 
Uso for cng ony hard matrek auch ee, 
Y, Plastics, slate, sone, marble or quarts, 
i a, "Mechanics, Jewelry, Glass and 
Porcelain Workers. Marble Cutters and all who need 
wtrue cutting saw blade for hard substan 
Fit Skil! saws and any ordinary motor 
‘shaft. Especially treated steel disko— 
original" packing—Quantity Limited 
Malt order today. Enclose check or Money Order Today, 
Rilprices are postpaid, Sent C-0:D. plan cost, Hf you wake 


DIAMOND DISKS °°%,.527239, went 42 5 


g) EXTERIORS with 
FLOOR PLANS 

Low Cost Cabins, Modern Homes 

Hro-Fabricated Houses 

ce Construction 

‘Rurniture, Row Bo 

and ‘Bovke 

Se EREnTORS Send $2.00 

WOODBECK PUBLISHING COMPANY 

214 Winchester Place, Grand Rapids, Michigan 


{| TIMELY PRODUCTS CO. 
: bus 9, 


START rT HOME MAIL ORDER BUSINESS 


Start small—grow big. Amazing new course shows you 
the way. Write today for full particulars, No obligation. 
BELFORT (Dent. 0 Engineering Bids. Chicago 


BREATHEASY 


1S GIVING RELIEF 


To 
THOUSANDS OF SUFFERERS 
FROM THE SYMPTOMS OF 


ASTHMA 


OF NON - CARDIAC NATURE 


AND HAY FEVER 


THE MODERN INHALANT METHOD 
SOLD ON MONEY-BACK GUARANTEE 


COMPLETE COURSE POSTPAID $1.00 


Say You Saw It 
In Popular Science 


Popular = 
MOTOR BOOKS 77] 


INDIANAPOLIS “500” 
RACING BOOK 


hae 


n St 
wubb 


500,000 !1!! 


“LENS 


Send 3 cent stamp for “BARGAIN” list, 
A. JAEGERS 


BOX 84B SO. OZONE PARK 20, N. Y. 


HOTO DEVELOPING & PRINTING By 


Tone prints each B-axp. rll 30c. FREE MAILERS EA 
fsmmizern et ; 


CENTURY PHOTO SERVICE Dept. X La Crosse, Wis. 


REPAIR 


FURNITURE 
i a oa 
FRANKLIN GLUE 


GENUINE LIQUID HIDE GLUE 
READY-TO-USE 
Makes joints stronger than the wood 
itself, No mixing — No heating — No 
joints. 


et 


WITH THE GLUE THAT 
MANUFACTURERS USE 


unpleasant oder — No c! 


THE FRANKLIN GLUE CO, COLUMBUS 15, OHIO 
AT YOUR HARDWARE DEALER 


All sizes from 4 to 13) 
All widths from AA to EEE 


Newest thing in com. 
fortable, serviceable bors, Ideal for hunting, 
fishing, hiking and all kinds of outdoor use, 


Made in soft, pliable, heavy-oiled waterproof 
elkskin, Same, design, construction and high 
quality standards as faraous boots worn by Para- 
troopers during war. Write to our Dept. PS-10 
Specify size tnd wideh, Enclose check or money 
order for $9.87. Boots sent immediately, postage 
C.O.D. Moneyback, if you ate not entirely 
satisfied on receiving 


CORCORAN INC., STOUGHTON, MASS. — 


PROVING GROUNDS 


For your home building ideas 


Slolted wood footings, Change as often as you 

like, Fursiture cut =i for every room. Thou: 

ands of satshed user 

Send today for 215 piece tit. 3-day inspec: 
Poutpa $475 (85 west of 

PLAt 


NOME MODEL KIT 


Makes @ model of any 4 to 9 room plan 


9944 M1 


Do Your Own F comun 
Welding 
and 
SAVE MONEY 


S- MOTOR SCOOTER! ome 


Ke He 
pocket. Weite now 
JOHN H. GRAHAM & CO., INC, 


General Sales Agent 
105 Duane St. New York 8, N.Y. 


LES FOR AGENTS. 
Sor Sa hE" 


Kills the fleas 
Quickty! 
Keeps others off 
for days! 

Still 25¢ and 50: 


FI NE rts LS SS SSS 
WEED 1 Say You Saw It 
FINE OIL. In Popular Science 


436 Foot Senuiee 


BREATH TAKING BEAUTIES! 
im Ful 


+ Prevents’ Rust 


+Cleans + Polishes 


3- -IN-ONE OL 
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<< AMAZING RADIO 7 
OPERATES FREE Z| 


Positively needs no house current, no bat- 
teries. Has no tubes. Remarkably requires 
no ground connection and no lengthy old- 
fashioned aerial. HAS SPECIALLY DE- 
SIGNED, RADIO IMPULSE RECEPTOR, 
6% ft. sq. Receives local standard broad- 
casting stations. (Exciting long distance 
reception at night.) Radio gives headphone 
operation for personal use. Has excellent 
tone; adequate volume, sensitivity and power 
of selectivity. Exceedingly simple to operate. 
Can be built even by teen-age youngsters 
using wire and only a few ordinary, readily 
obtainable, reasonably priced, new or used 
parts. This practical radio sensation may well 
develop into an “ATOMIC BOMB HIT” 
amongst hobbyists, young and old. Be the 
first in your neighborhood to build and enjoy 
this thrilling radio. For all necessary plans 
and illustrations send $1 to PAUL SEMAN, 
Dept. 2, 1522 Fred St., Whiting, Indian. 


INTER’S 
COMPASS 


Hunting Case, $ 
Watch Type, All a ae 


| @ 
© "Metal, Jeweled Longines 


Engineers All Metal Ari All Metal Army 
Type Hand-Sighting 


LEVELS eB 


$4.50 


PUBLIC SPORT SHOPS 
13 5. 16th St, Phila. 2, Pa. Ne cop's 
and Peppy Pal 


St DU rin GARDEN TRACTORS 


cha SeERi, Seuars on retuent. Bullatng 
‘Practors told fa our'42 Years io business. 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 
using old auto parts, powered by 2 3-P. 


or larger air-cooled engine: or walking 
type. Garden ‘Tractor too HP 


convert truck oF auto into Farm Trac- SS 
for, “Hach with steel or rubber tires: = 
will plow. “cultivate. “Plans for 


Duilatng, ia few hours, any one of 
above. postpaid ‘for $1.00 ‘(state 
Snitch’ wanted) or all 3 for $2.00. 
‘Money ‘Back Guarantee! 


‘SHAW MF. CO., 5710 FRONT ST. 
jesbure. Kansas 


Dept POS, 2710 Se. Speulding Avenue, Loe Angeles 16, Celioenia 


‘Sin St, Columaus, one 


DOUBLE yout INCOME 


IN YOUR 


SPARE TIME 


LEARN SILK SCREEN 
MG EAA T EA 


course 
INCLUDES 
4 COMPLETE 
AIT OF 
SUPPLIES 


BNI. SCHOOL OF SCREEN PROCESS, 


Industriel ond medical 


NU Alves, Princeton University. $3.00. 
[T—EXAMINE THIS GREAT BOOK FREE 
1 BigVAN NOSTRAND COMPANY, ING 

250 Fourth Avenue, New York 3, N. 
| Please send me o copy of "Poisons." Within 10 
[$37 ill ithec'return the Book or send you 

$3°00 plus @ few cents pestose. 

Nome. 
| address 


awe! 


Seeenticns 


oct. 
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These two giant volumes are packed to the brim with every- 

how to build and repair 
ivers, FM sets, portables, radio-phonographs, 
ind recorders! 
hoot” . . . make your own testing 


thing you want to know about ri 


5 record players 


ever want to 
instruments . . . check circuits 
+ .. these are the books for you! Order 
MONEY! Just 


joroughly di 
refunded! 
SUPPLY LASTS! 


648 Pictures! 
192 Giant Pages 
78 Complete Plans 
ONLY $1.98 betuxe Edition 


How would you like to build your favorite type of radio? 
“Radio For The Millions” gives you simple clear-cut in- 
structions and hundreds of detailed picture-diagrams for 
‘every type of radio you will want! It shows you exactly how 
0 build no less than 78 radios, phonographs, and combina- 
tions. There's an 8-tube FM receiver, ewo-way radio station, 
radio, 2-tube set, floor lamp radio, tiny portable, 
set, superhet, high fidelity amplifier, all-wave 
radio, and a vest-pocket receiver! You'll find 
scores of NEW IDEAS, too-and read how to build hand- 
some new cabinets, a dual-turntable phonograph, a "B' 
supply for portables, a rectifier unit, a television antenna, a 
eecord player, a home recorder, and a light beam transmitter, 


Think of ict A giant book with 648 pictures, 192 pages, 78 
complete plans for radios and phonographs—all for ONLY 
$1.98 deluxe! Just one of the repair jobs described could 
save you severai times small cost of the book. 
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Trial you aren’ 
jhted return these books and your money will 
$O SEND YOUR ORDER NOW WHILE THE 


if you 


UAL 
256 Pages! 216 Pictures! 


75 Wiring Diagrams 
ONLY $1.49 in DeLuxe Binding 


Get your sep-by-tep instructions for radio 
Fepaifing (rom this clear-cut, simply. weitten 
LY: anual!’ Here are hundreds of pictures. and 


I Wiriog diagrams to show you how to solder, 
wid deff. bow to read diagrams, check 
make ‘easure 


Pa calculate 
resistances, and find open circuit 


Read the big chapter on improving old radios, 
Siring battery sets for AC. current, addiog 


U1 sets including an 
Teceiver, and a high 
I's. juste busting with 
s., diagrams, conversion 
‘Be sure to order today! 


MAIL COUPON TODAY! 


POPULAR SCIENCE PUBLISHING CO., 

353 4th Ave., New York 10, N. Y., Dept. 10-46 

see eth Gln ak 

owl 
ley wl pop B49 fo, Eerbnd 

Senet el reg ced 


or $2.98 for BOTH (plus postage). It’ not delighted, T 
may return Books within ? days for full refund, 


NAME = 


ADDRESS 


crry. ZONE... STATE. 


1 Check here if you send payment with order, and 
we will pay al shipping cos. Same return privilege. 


A New COMPLETE power driven 
workshop... 


The greatest power tool value ever 
offered to American craftsmen 


6 Major Power Tools - i) g 95 


Complete with Motor 
‘and Full Assortment of Accessories 


to operate — compact accessor 
19 50. sonding, a, drilling, polishing 
occessories—all for only $5 


Made by a long-established power tool builder, many 


thousands of Duro tools have been used for years in home Send for FREE Circular 
workshops, schools and industry. The motive power of this 19 complete description, specifications, and show- 
shop—the sturdy, rugged, Duro Hand Grinder—has long 19 photographs of many unusual jobs thot you can 
been recognized os one of the finest light grinders on the do with this shop. Also names of nearest dealers where 
market—and is today in wide use in both industry and you can see the shop on display. M 
home shops. Gans woar cnonnok 
DURO METAL PRODUCTS CO. 
Handles Scores of Operations [| 2651 North Kildare Avenue, Cl 
Designed primorily for light work in wood, plo Gentlemen: I 
and light metals—this remarkable shop can be vsed Please rush me your free illustrated circular giv- 
many ways by home craftsmen and model builders for— ing complete specifications and photos of the New | 
ngraving, grinding, polishing, corving, Duro Workshop «..plus a lst of dealers where I) 
cleaning, bufing, de-burring, sanding, drilling, turning, etc. can see the shop on disploy. 


METAL PRODUCTS CO. 
2651 M. RILDARE AVE., CHICAGO 38, ILL 
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More FUN than Ever! THOMPSON 


MOBEL Serciies ENGINES 


The THOMPSON ENGINEERING CO. 
214 Winchester Building, GRAND RAPIDS 2, MICHIGAN 


“JACKPOT” 


Home Model 
COIN MACHINE 


“teem $198.00 


Web DISTRIBUTING COMPANY 


6 soUTH KEDZIE AVENUE - CHICAGO 12, ILLINOIS 


TAVELLA SALES CO., 


MAGIC!! 


Cut and restored rope trick 
Shedient knot rope rick 


ch | trick complete 
with instructions Pod 


‘Be Skilled — Not Kille 


SMOOTHLY, SAFEL! 
Fra injes ‘uning 
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KEY WA 
of YVAN 


CUTS WITHOUT 
REMOVING SHAFT— 
ANY WIDTH—DEPTH— 


HOMER MARTIN, ASSO! 


414-4 200% 96,-DerR0N 36, micwoa| 


PASSERS (4 Quolity Inlaid).......$3. 
MISSOUT (% Quality Inlaid), 

Both Above Pairs..... 

“ath, PRINT name ond oddress plainly. 


MAGIC HOUSE ii rixtcisco, cate, 
Say You Saw 
It In Popular Science 


SIGNS fast scEXPERTLY 
PAINTED TTER PATTERNS 
SHOWCARDS Seana a 


FOR Fossey 


CARBIDE SCRIBER 
rel NON-MAGNETIC 
FOR HARDEST STEEL, GLASS, ETC, 


‘Tungsten Carbide—the hardest metal made by 
man-—carefully ground on diamond laps, brazed 
into stainless 


with pocket clip. 


PRICE POST PAID 


ibutora and Saleamen Wanted 


LUGAS-MILHAUPT ENGINEERING CO. 


5051 SOUTH LAKE ORIVE » CUDANY, WISCONSIN 


LIVE STEAMERS 


Blue Prints and Castings in 34”” Seale for Six. Engines 
Tom Thumb — ri — Atlantic 4-4-2 
Tanker 4-6 — New York Central Hudson 
4-6-4 — Union Pa Articulated 4 


Write for 
YANKEE SHOP, Machinists 
88 High Street, Danvers, Mass. 


© LIFE’S RIDDLE SOLVED 
by John H. Manas, Ph.D. 
MYSTERIES OF LIFE UNVEILED. MAN'S. 


SPIRITUAL UNFOLOMENT REVEALED THRO 
OPERATION OF COSMIC LAWS. 


pice tustRarco, $2.50 rosrraiv. 


Wo PYTHAGOREAN SOCIETY 
182 WEST 42% ST. NEW YORK 18,N YY 


UNE), 


$8.95 


jagenen St.,_Newark 6, N. J. 


> SHEET METAL PROJECTS 
snins EST setuens 


‘x 40” ‘Blueprint plus assembly 
Instructions 
‘ORAFTaMen ABsOCIA 
3200-3. ardine Pnitadctonia 36, Pa. 


50 


pus 


NEW PLASTICS 


\Fabrica 


CISION DRIVES ¢, 
powER EQUIPMEy, 


prec! 


your 


CONGRESS 
PULLEYS & COUPLINGS 


Available in_a large range of 
sizes, CONGRESS DRIVES 
increase the performance of 
your workshop. They are the 
same precision drives that are 
being used as standard equip- 
ment by many of the worlds 
largest manufacturers of high 
priced precision machinery. 

Better hardware, hobby shop 
and farm equipment dealers are 


LOOK FOR  sciling CONGRESS DRIVES. 
THIS They are available in all pop 
DISPLAY _l2F sizes with diameters ranging 


from 1%" to 14". You no 
more for CONGRESS than for 
ordinary drives. 

CONGRESS "bivision’ 


Detroit 12, Michigen 


Wi s the 


dealer selling supe- 
rior CONGRESS pul- 
leys and couplings. 


Ft ti &) 


KNOW YOUR CAR 
Speed, Economy and Accuracy 


[Ghek Recording ta Cha 


a 
Lo 


Feshireetedpett 


ESS = 


Every motorist should know What to do, How, When and 
Why to regularly get the utmost in efficiency and economy 
from his automobile, You should be thoroughly. familiar 


and many other valuable aids t0 satisfied mu 
Fill in and mail this coupon 
Your order will be shipped immediately 


Box 602, Trenton, N. J. 
T enclose check or money order for $1.10. Please send at once, 


NAME... 


ADDRESS... 
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MULTI-PURPOSE, RUGGEDLY CONSTRUCTED 


FLEXIBLE SHAFTS 


9" Lent “3575 


15 FT. LENGTH, with 
right-ongle offset at- 
tachment 4" 
Diameter (0.0). 
‘hove SITAPT canbe uaed on 3" otor shat. of | 
best im 


B-17 ROME SiGnT 


ate for ine 
‘Driting, Polishing, Notary Filing’ and Trane 


ir ROOM U. Ss. 
VENTILATORS BATTLE LANTERN 
2 § 


$5.95. “Ohio are aa 3 tax 


Y MONEY BACK 
TYPHOON “provucts co. % 


@) MONEY: MEN: FREE | 


Rete 


Store Route Plan 
PAYS BIG MONEY 


ies ia Sena 
Waid Prades Ge, Dap. 1, Spend, 
cane TRUCK - TRACTOR OWNERS’ 


Runs half an hour o: iece ( All meal 

Sifael” (Hue inchuded) Sounds like 

2 real 2-cylinder 9 Easy ( 

{to operate, Will delight both younk mv 
old. Order several. They make 

a wonderful gitt- 


MaiL onDERS Direct 10" 
UTILITY STORES, 117s. wotes sve : 
Dept. KK-12 CHICAGO 3, ILLINOIS Reclaime Mfg. Co.508S Elston Av. Dept 19, Chicago30,M. 
284 Serene 


ANYTHING 
ANYWHERE 
ANYTIME 


itage control. Bets 


‘No trai 
ihe, world. Uncowdi: 
‘tor 2 years. Fully 


FORNEY MFG. Co. 


x iby 
MINE DETECTORS 


Brand New $1 750 Lotest 


U.S. Army Model 


HIGHBRIDGE RADIO TEL. & APPLIANCE CO. 


340 CANAL ST. NEW YORK 13, N.Y. 


Wg 


WHEELS 


AT BARGAIN PRICES 


FREE LIST — Writ 
a: 


——— 


‘For It — 


NEW KIND OF 
= POWER SAW 


Easy to Handle! 
Triples Production! 
Low Cost Upkeopt 


This Lowther C-Saw has 

been proved in 478 Lum- 

ber Camps, in the produc- 

tion of millions of cords 
of wood! 


ATENTS/ 


AND TRADE MARKS |= 
C.A.SNOWECO. 


Patent Attorneys Since 1875 
look and “Certieaion a tn 
SNOW BUILDING, WASHINGTON 1, 


PAV ENIING 


—FOR 
PROFIT! 


iSTITU’ 
E 


Washington 6, D. ©. 


THE INVENTION REPORTER 
4€-11106 South Longwood Drive Chicago 43, tilincle 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK——— 


Now available to you with- 
out Priority rating! 


‘That standing timber on 
your farm and on your 
neighbor's is urgently need- 
ed by our war industry— 
‘Turn it into cash—the same 
way successful Lumber Com- 
panies do—with the Lowther 
C-Saw. Producing Cord- 
wood has never been so 
easy as it is now—you use 
your head and let the Low. 
ther C-Saw do the work. 


JA, Bestof Mountain Grove, 
lissouri says of the Lowther 
C-Saw: “We have cut every- 


CLEARING LAND 


Teapatorm thing from Blue Grass to 
Ghigencue Sacks 30" Oak Trees and still say 
sea bit this saw will do more than 
you claim for it!” Write us 
now! Get full information 
& and learn of the many farm 
uses of this amazing new 

saw. 


HARRY A. LOWTHER COMPANY 
141 West Jackson Boulevard Chicago 4, Illinois 
Send Me Circular No. 101 


Name... 


Address 


imo arse ell 


WANTED» 


MAN WITH car | 


No Time Lil 
Now to Get In 
McNossBusiness 


‘no trlek to make 
momey wher od 


valves, Ae Ketractiv re Aad 


Your 


PAY 


fo help you. 
started quick’ Vou ewig mating money Gist day 
Giitrs once for McNess Dealer Book. 1s FREE: 


‘THE McNESS CO.,280 Adams St, Freeport, I. 


AMAZING MYSTERY 
bse BUTTON 


Experimenta, poutoab. oot 


SUPER MYSTERY BUTTON 


Pte a 


Electronic Prod 
‘Sine Enarten 3 


Hundreds of Thousands Drive 
by HULL Automobile Compass 


E AUTOMOBILE 


WULL MFG. CO., P. 0. Box 248-E11, Warren, Ohio 


TELEVISION KIT 


$30.00 Lectrovision 7” Picture Tube, plus all other 
tubes; pre-tuned R-F unit; Gnished front panel; all 
solder and wire: and 60 feet of low loss lead-in cable, 


Price: complete with ALL tubes, $139.50. Shipment 


approximately 10 weeks after recelpt of order. $25.00 
deposit; balance C.0.D. 


108 4TH stare 
NEW ROCHELLE, 


TRANSVISION, Inc. 


FREE RADIO BUYING GUIDE 


Your ELEcTRICc DRILL 
Has 100 Other Uses 
when used with K-Jax 1-23 Line 


11. for Wood and Metal Sawing. ‘2. for Metal Shearing. 
1. for Rivetng-Chieeting and Dritieg hele i conorete. 


x ; 
RUDY AT HOME for PERSONAL SUCCESS and 
IER EARN ert 
= "Tu.t. Dew 
tor rma 
amen ‘TENSION SCHOO! 


GLASSES 
BY MAIL 
ue 


Catalog. Send no Money 1 
ADVANCE E SPECTACL COMPANY 
537 South Dearborn Street, Dept.$P-10, Chicago, Illinois 


WAY — Jastant Action 


“MOTOTUNER” 


gig New Life FOR YOUR CAR 


Beisel seo iN: IT REMOVES: 
1. WATER 

2! swwoGe 

3. CARBON 


[= ]2) 1; GAS Tan 
2. CRANK CASE 
(ire) 3. CARBURETOR 
Tunes Your Motor as you Drive Alor 
HOLESALE DISTRIBUTOR FRANCHISES AVA! 
Write For Details 


DACAR CHEMICAL PRODUCTS CO. 
PITTSBURGH 20, PENNA. 
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A DANGER NAL 


Qften associated with Hardening of the Arteries 
‘Heart Trouble. Kidne1 


reasure 


New - Improved 
OIL FOR ALL --- 


HOUSEHOLD-SPORTSMAN- MECHANIC 
Lubricates - Prevents Rust -Cleans Metal 


“Your FIRST Pipeful is as Good as the LAST” 


Enjoy the comfort of your olvminum 


‘ALUMINUM EJECTOR CIGARETTE HOLDER 


Caio Tiratt @ 


LUMINUM-KRAFT PRODUCTS CO. CLEVELAND 10, O10 
IW your dealer camnat spplyyou....write as tar mame of wearestanthorizd deal, 


BRONZE FOUNDRY 


faain available fn limited quantity 
Schou petri, Gedere ited n gu 
ts Teeelved. 1m 

PTSMEN use POUNDRYETTE. for 
maxing cas or new inven= 
Hons, for instruction. and general’ pur- 


Z Sea 

tings of ‘The '$. and 8 | 

LS ‘copper, brass, 
a | 


Gif Bemaatie ene pets fanaa 
‘AG or DO enerey required tor operation 


Write for etreular 
SAS CITY SPECIALTIES Co. | 


RADIO PHONES = 59.95 


AMAZINGLY 
SMALLER! 


NO 


HEARING AID 


About Ys Size and Weight of 
Old-Style Hearing Aids 


ONE TINY UNIT 
does it all! 


More people wear the Beltone Mono- 
Pac than all other one unit hearin 
aids combined. Learn WHY ... an 
et startling new facts on deafness in 
Fiscinating” FREE booklet, Flow 
deafness “creeps up on you"—how it 
can be overcome—and how this 
markable new Beltone Hearing Aid 
has helped thousands to hear again. 


Learn Why There Are More 
Beltone Mono-Pacs in Use Than 
All Other One-Unit Hearing 
Aids Combined 


Beltone Hearing Aid Co. 
Beltone Building, Dept, PS-10 
1450 W.. 19th Strcet, Chicago 8, II, 


deafness and what can be done to overcome it 


Name. 


Address. 


Mail Coupon—FREE Book on Deafness 


Please rush FREE booklet containing the facts about 


WORLDS 


powe 


Fits vest pocket or purse, 
juarantoed Accurate, 


ST PRICED iiscuine 


VEST POCKET SIZE 


MAKES IDEAL GIFT| 


FREE TRIAL 


etn onty 50 0 
CALCULATOR MACHINE co. (Mfrs.) zi 

1, P.O. Box 1118, CHICAGO, ILL. AGENTS 
WANTED 2 i 


SEND NO MONEY 


FREE! 


ch Baby Calculator enclosed in 
Scout rcbeteoking,tectherette 
Case—at no extra cost, 


MAKE YOUR OWN 


3000 Designs, Drawings & Sketches 


CHANICAL MOVEMENTS, DEVICE: 
NCES, CONTRIVANCES AND DETAILS 


COMPLETE LENS SET only $2.50 


See, be mountains and craters on the moon, the ringed planet 
She un 


“isk. 200%, and 2 a 
100%, and 160 as a tervestei 
i full directions for mounting, ot 
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FUN - SPEED GALORE - Buio Your Own Racer 


ANY 


LOWEST PRICES: ORDER NOW 


‘T COMPLETE 10’ WHEEL WITH 10x1.75 TIRE...§2.90 
‘2 COMPLETE 10’ WHEELS (without axle)......$5.50 
4 COMPLETE 10° WHEELS (without axl 


Kit “A%—2 COMPLETE 10” WHEELS...1-20” LONG x 14" 
dig. AXLE—2 HEAVY HANGERS—4 WASHERS & 2 COTTER 
PINS—ALL PLATED—READY FOR USE... ONLY—$7.50 
Kit “B*"—4 COMPLETE 10” WHEELS...2-20" LONG « 1” 


MADE TO 
with GOODYEAR 


with Large 10 inch 
Wheels 


(10 x 194" wheels) 


oumiast 
‘OTHER TYPE WHEELS 


MODEL “AY 
RACER CHASSIS 

For Power or Push 
A 


ie, AKLES—A HEAVY WANOEES a Wasntes Cecorten, STURGHER ARSE it 
meet atormor rons vomasiase MERE See 
Kit “C*—4 COMPLETE 10” WHEELS—2-24” LONG x %6” self. Equipped with Genuine Ateate ALL eee 

AKLES—4 WEAVY HANGERS—8 ashens a acorren  LIFETIN'SRARINGS. "Ready" te oll tnd, S: 
PINS—ALL PLATED—READY FOR USE ONLY—$16. — ut 

ste00 as asove omy $4. G.00 pein i g8'75 
[AAAS Mn LMAEEHESL Oe 
orders, Ie your C TODAY OSBORN WHEEL COMPANY 


115 $0. MAIN ST., DEPT. P5-10, DOYLESTOWN, PA. 


Get Started in Radio 
TEN “HOW-TO-DO. remeoks 


‘New York (FY 


HOT WATER 
IN 5 MINUTES 


WITH THE ELDEN ELEC- 
RIC WATER HEATER. Simply 
Place the heater in water, plug it 


Complete wil 
and pluj 

money No C. 
money back if not satisfied. 


CHROME PLATED 
CAN'T RUST 


ELDEN PRODUCTS CO., Dept. 19 


FARM R67 SELLERSVILLE, PENNA. 


So You Think You're Living 


es Zoure soln through the motion, alt rig eatng: weep. 
dam. Workingvand all that. But are you NG!" And be 
do 'you ving Tu find out read MLdfe United 


eat UNLIMITED, Dept. PS-10 ‘ 
3227 Indione Ave. Sh. tools 18, Mo, 


~ Say You Saw It 
In Popular Science 


Sy perchargeVOUR CAR 
HIGH. FREQUENCY TRANSFORMER 


7310 WOODWARD AVE. DETROIT 2, MICH. 


ocr. 
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JEF-PROPEEEED 
SPEEDBOA 


RACES THROUGH 
|__THE WATER 


$400 vos 


Postrain 


ROLEY SALES CO., INC., Dept. 102-MI 
154 Nassau Street, New York 7, N.Y. 


Power Hacksaw $3570 § Paced 


F.0.8. Kolomozeo, Mich. 


Wake Your Ow 


hg. RUBBER MOLDS 


RED LATEX MOLDING COMPOUND 
Ss =e have fun; make your own molds for plaster objects, 
Produce novelties and gifts for home and to sell to frienc 

RED LATEX MOLDING COMPOUND (60% density) now avail- 
able in quart and gallon quantities. Gives perfect results, easy 
to apply. Send for complete information and prices, OMI 
SUPPLY CO., Dept. L-3, 474 Lilley Ave., Columbus S, Ohio. 


‘A new book which shows how to 


Set up and operate an inexpensive 
home. laboratory with odds and 
ends of material available in every home. Many 


thrilling, ‘practical. useful experiments a f 
entertaining. instructive, valuable, pointing the way 
to research and new discoveries. Many diagrams and 
Mustrations, Full cloth bound $1.49. 


POPULAR SCIENCE MONTHLY,Dept. 10-46 
353 Fourth Ave. New York, N.Y. 


[SECRETS OF LOCKSMITHING 


ow avaiable wt, SITMAIL 
aera OM. J 
weeahcafonmate 
Wrttn by superence eck emer Coton 
ae Beat 


Hundreds of illust ing easily, quie 
ly at home. Costs only $1.00. Send your $1.00 today, on po 
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By the time this ad appears, we expect to 
have ready for the market Reversible Che- 
nille Rugs in widths from 27 inches to 12 feet, 
any length. Write for full information. 
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RIDE ONE 


and you'll 
buy one! 


The modern idea in dependable, low- 
cost transportation, Thoroughly proved 
through eight years of service. Fits 
any balloon-tired bike. Opens up 

wz new adventure and travel op- 


unaffected by road or weather 
ions. Speeds up to 35 mph. . 
125 miles per gallon of gus. Plenty of 
power for hills, Does not interfere 
with normal pedaling of bike, Pi 
i i Easily 


Availuble now. 


MOTOR COMPANY, 
Pontiac 15, Michigan, 
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WORK SHOP TOOLS 


FOR THE DRILL PRESS 


@ rr any Barron Too! ot our expense. Shipped 
prepaid on receipt of check, money order, or 
€.0.D. Use it 10 days and if not satisfied — 


FAMOUS MULTI-PURPOSE 5-in-1 ROTARY 
WOOD PLANER 
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duo to the exclusive horizontal "set’” of 
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Vise-Wrench—most 
‘versatile of home or 

shop tools. Has powerful grip of locked 
vise yet as convenient and portable ax 
pliers. Adjusting screw on end sets 
jaws for any thickness, Stay locked; 
hands freed for other operations, 
Easily and quickly released. 10-inch 
$2.38, 7.inch, $2.00. 
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ing tteel fence and 

Kispeed clasp. Ideal 
‘with Barron Planer, Sander 
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Value. Complete at... 
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METALLIZE BABY SHOES 
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MAGIC MIRRORS 


See thru one side 
Reflects image on other 


tain friends 
‘Developed specially for radar equipment during war and 
now available Magic eflect achieved by light ratio sreater 
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POSTAGE PAID 2-5 
ACRA-LITE COMPANY 

1235 West Siath St, Dept. PSO, tos Angeles 14, Calif. 


IDEAL FOR Auto-Home Appliance and Farm REPAIRS 


A DYNAMIC 


HEAVY DUTY 
INDUSTRIAL WELDER 


AVAILABLE NOW 
IMMEDIATE DELIVERIESS2.3 


Designed to Do High-Grade Welding Inexpensively 


Maintenance men, farmers, mechanics, mo: 
foundries, auto, general repair and job w 
using the DYNAMIC WELDER find it so in 

ful that they cannot afford to be witho 

ced you can easily learn to do a vor 
le welding jobs by following the proc! 

‘operating and welding instructions fur 


WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 
Hos eight metalic ond carbon are welding heat stoges. Does work 
yOu would think only possible with o lorger, more expensive machine. 


READ WHAT USERS SAY... 


COMPLETE 


AMAZINGLY SIMPLE 
TO OPERATE! 


Dynamic 
y carried 
right to the job, con be 
‘operated from any con- 
venient properly wired 
110 Volt 60 cycle 
line. Con also be 
supplied for 220 
Volt 60 cycle oper- 
tion and for oth- 
er voltages and 

cycles at slight 
edditional 


REPAIRS 
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in cst not convince You Moy vt re 

‘wonderh welding produc Wee som NB Conege 


——ae 
a 6 Eng — Better Than | Expected 
01 “theve done quite © litle welding wih my welder and will say itis better 


SH 
MAINTENANCE AUTOMOBILE thon | expected. The price, convenience, ond voriety of work thot con be 
REPAIRS ‘done with the Dynomic ore the ottroctive points.” W.R.P., Portlond, Ore. 


EASY TO OPERATE! 


DWE SUPERCHARCLD WHER 


A’ DETAILS ON OUR 10-DAY TRIAL OFFER! \ 


Once @ DYNAMIC in operation you won't want 
to be without it. Its simplicity will amaze you. In a year 
the DYNAMIC only costs you about 6c o day. Comes 
complete, ready to operate, with helmet, rods, cables, 
electrode holder and operating instructions, etc. Nothing 
else to buy. Write today for Free particulars. Act 
now and get details on our amazingly low priced 
Dynamic Welder and 10 day trial offer. 


L [Radin , 
SAitor 


UNLISTED Editors 


'N_CARD FiLes at the editorial offices of 

Popular Science Monthly are hundreds of 
names, with addresses and telephone num- 
bers. If we were going to write down a list 
of assets, these names certainly would be at 
the top. For they are the names of our friends, 
people all over the United States who help 
put out our magazine. 

These names don’t appear on the mast- 
|, but they contrib- 
ute to the content each 
month just as surely 
our artists and writers 
and “copy” men do. 
They help us get the re- 
search material for our 
stories. They dig into 
their files for buried 
facts. They know the 
value of meticulousness, 

Our friends help us 
prepare drawings and 
pictures, and sometimes 
they pose for pictures. 
Many are readers, but 
all know PSM and are 
glad to help us get the 
facts. They are college 
professors, prominent 
industrialists, Army and 
Navy officers, railroad 
brakemen, the tool op- 
erators in factories, and the public relations 
officers of business enterprises. 

This month we give you a picture of one 
of our friends, She is Miss Elizabeth Porrecha, 
who weighs all of 102 pounds soaking wet. 
Poured into a pair of overalls, she operates 
one of the multi-ton traveling cranes at the 
Baldwin Locomotive Works in Chester, Pa. 
Her fingers are slim but she can handle a 2%- 
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ton drive wheel as easily as a knife and fork. 
« For some of the pictures in this month's 
story on locomotives (“More Power on 
Wheels”, p. 66), Miss Porrecha was permitted 
to halt her mechanical Atlas long enough to 
lift some locomotive parts into camera range. 

“About three inches lower, please,” our 
photographer called to Miss Porrecha on her 
perch, and down the subject of the photo- 
graph’ came, exactly three inche 

Then we asked if we could take a picture 
of her too, That took some time, We had to 
wait until she stopped blushing. 

Now her name has been added to the 
legion of those who help us put out a better 
magazine for you. And ever the list grows 
longer. At Bikini were friends who helped us 
get the first of our reports on the atom- 
bomb test and then, not content with that, 
helped us hurry the story through by radio. 

For August, friends in 
Hollywood helped us 
get the pictures of Mont- 
gomery, the glider en- 
thusiast of the 1880's, 
and of the movie version 
of his life. For our Sep- 
tember issue, friends 
helped us prepare those 
splendid drawings that 
illustrated the article, 
“Electrons at Work.” 

Next month you will 
see the product of the 
cooperation of some 
friends of PSM in De- 
troit, where we pre- 
pared an article on pack- 
aging human beings in 
steel. That’s really what 
automobile design 
+amounts to, and our 
story will tell how they 
go about it. The designers dropped their 
work to help us arrange for pictures and 
basic text material. And many of them spent 
hours of their ewn time giving us the back- 
ground of their business. 

That's what we mean by having fsiends. 


Dey Fane 
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Jobs worth doing are worth doing well, That's 

why the accuracy, versatility, and dependability 
of South Bend Precision Lathes ore as important in 
the small shop as they are in the industrial toolroom and 
manufacturing plant. These qualities enable them to han- 
dle efficiently the many types of operations which regu- 
strument shops, radi 


larly are encountered in tool and 


and appliance repair work, automotive and aviation 


maintenance and service, laboratories, 


model shops, and many other industries. 


WRITE FOR FREE CATALOG. South Bend Precision 
‘made with 9°, 10%, 13°, 14-1/2", and 16” 
tod. 


PRECISION-BUILT HEADSTOCK 


The headstock construction of South 
Bond Precision Lathes ts one of the 
GH rr suuvers since i906 


SOUTH BEND LATHE WORKS 
456 EAST MADISON STREET * SOUTH BEND 22, INDIANA 
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“Conscientious study of I. C. S. Courses proves 
their value beyond doubt.” 


Maintenance Superintendent 
Africa-Orient Division 
Pan American World Airways 


hh... of Pan American World 


Airways tell. you plenty about the 
value of I.C.S. Aviation Courses. They 
show that hundreds of Pan American 
pilots, co-pilots, flight engineers and 
maintenance men have taken I.C.S. 
Courses, 

Now flying for just one division of 
the airline—Latin American—are 336 
pilots and co-pilots who are holders 
of I.C.S. diplomas. 

What better endorsement could 
there be of any institution offering 
training for Aviation careers? 

If you are planning for a place in 
Aviation, you owe it to yourself to 
study the list of Courses on the other 
side of the extension of this page 
and to mail the coupon today for full 
information on the famous I.C.S. 
Course of your choice. Do it now! 


INTERNATIONAL 


CORRESPONDENCE SCHOOLS 
Box 7669-L, Scranton 9, Pa. 


Special tuition rates to members of the Armed Forces. Enrollment under the G.l. Bill of Rights approved for War II Veterans. 
Canadion residents send coupon to International Correspondence Schools Canodian, Ltd., Montreal, Conada 
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there’s still a 
“Prestone” anti- 
freeze shortage: 7 


PRESTONE FREEZE 


“YOU'RE SAFE AND ‘You KNOW IT! ONE SHOT LASTS ALL WINTER 


ANTI- 


